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VI. JOHNSON’S AMBROSE PAREY. 


JOHNSON’s translation of ‘‘ The Workes of that famous Chirurgion Ambrose 
Parey out of Latin and compared diligently with the French ”’ made the - 
book a working guide for English surgeons from the appearance of the first 
edition in 1634 until at least the end of the century. The surgeons of this 
country took it at once to their hearts and quoted freely from it in season 
and out of season, for Johnson had made it speak in such homely English 
that it is difficult when reading it to think that it is merely a translation. 
The need of English surgeons for a trustworthy and detailed text-book on 
surgery was very great at the beginning of the reign of King Charles I. The 
works of the Tudor surgeons, as has been shown, merely gave details of their 
own somewhat limited experience. Woodall wrote especially for the guidance 
of medical officers serving at sea or on land: Johnson translated for the 
benefit of civil surgeons as well as for those attached to armies. The book 
was a perfect mine of information on all subjects, even on those only remotely 
connected with surgery. ‘‘ Save Art and Politics,” says Mr. Stephen Paget, 
“the works of Paré contain every possible subject ; Anatomy and Physi- 
ology, Medicine, Surgery, Obstetrics, State Medicine, Pathology, Pharmacy, 
Natural History, Demonology and much else. The divine origin of diseases, 
the influence of the stars, the power of devils, the nature of the soul, the 
history of medicine—he ranges from these to the tricks of beggars and of 
quacks, the homely remedies of old women, the folly of tight-lacing, the best 
sort of tooth powder and the right way to make pap for a baby.” Best of 
all perhaps is the trouncing of Etienne Gourmalen, Dean of the Faculty of 
Medicine at Paris. Here was really good reading for a winter’s evening when 
as yet there were no newspapers, no novels, and the romances were too long 
and too dull to interest a tired surgeon. : 
Of Ambroise Paré the great French surgeon (1509-90) we know much ; 
of Thomas Johnson his translator comparatively little, although he carried 
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into the seventeenth century the grand tradition of the translators of 
the Elizabethan period—translators who, whilst adhering fairly closely to 
their texts, were able to render their authors’ writings into the nervous 
-English which it is still a joy to read. Johnson appears first as an apothecary 

with a physic garden in Snow Hill close to St. Bartholomew’s Hospital ; 

then as a botanist of repute, and with such a knowledge of plants that he 

was able to edit, correct, and largely augment Gerard’s Herball; lastly as 

‘a Royalist Lieutenant-Colonel of Horse who was wounded in the defence of 

Basing-House, where he received a shot in the shoulder on Sept. 14, 1644, 

; “whereby contracting a fever he died a fortnight after, his worth challenging 

funerall tears being no less eminent in the garrison for his valour and 

conduct as a soldier than famous through the kingdom for his excellence as 

an herbarist and physician.” It is recorded of him that ‘‘ when a dangerous 

piece of service was to be done, this doctor, who publicly pretended not to 

valour, undertook and performed it.’’ In 1633 he published Gerard’s Herball, 

a folio of 1630 pages with innumerable drawings of plants ; in 1634—the very 

next year—the “ Works of Ambrose Parey’”’ appeared, a folio of 1173 pages 

also illustrated with hundreds of cuts. During those years his house must 

have been full of proof sheets and positively littered with pulls of the blocks, 

each of which had to be allotted to its proper place. How was it done and 

what hours did Johnson keep? Philemon Holland’s work was mere child’s 
play in comparison, for his Pliny, Livy, Plutarch, and Schola Salernitana have 
no illustrations, so everything was plain sailing. There is, however, some 
evidence to show that Johnson did not work single-handed. Parey was on 
the stocks for some time, because a licence was taken out for the book at 
Stationers’ Hall as early as September, 1629. The “ Book of Apologies and 
Voyages ’’, too, which appeared after the Latin translation attributed to 
Guillimeau, from which Johnson worked, was not issued until 1585. It was 
therefore especially translated out of the French by George Baker, who was, 
Johnson says, “‘a surgeon of this City since that time, as I heare, dead 
beyond the seas.” 

George Baker was Serjeant Surgeon to Queen Elizabeth, and at one 
time Master of the United Company of Barbers and Surgeons of London. 
He did some good literary work in his day and was a friend of Gerard, who 
had served as one of the public examiners during his Mastership. He seems 
to have been a man of violent temper, for there is a minute in the records 
of the Barber-Surgeons’ Company dated ‘‘25 March 1577. Here at this 
Court was a great contention and strife spoken of and ended between George 
Baker and William Clowes for that they both contrary to order and the good 
and wholesome rules of this house misused each other and fought in the 
fields together. But the Master, Wardens and Assistance wishing that they 
might be and continue loving brothers pardoned this their great offence in 
hope of amendment.’’ Johnson’s note has by some accident been overlooked 
by those who have recorded the facts of George Baker’s life. Nothing was 
‘known about him after he left the Company except that he died in 1609. 
It is clear that he had been living in zane and that he had a competent 
knowledge of the language. 

Johnson published a second edition of Gerard’s Herball in 1636, but the 
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second edition of Paré’s Surgery did not appear until 1649, and by that time 
the gallant and industrious translator had been dead for five years. 

The following extracts show the value of the information given and the 
vigour of the translation. Paré’s surgical training was almost entirely gained 
in camps, but he was able to adjust his teaching to the requirements of 
surgeons in civil practice. Thus, speaking of the reduction of a dislocated 
shoulder he says: ‘‘ The patient must be layd with his backe on the ground 
upon a Cover-lid or Mat, and a clew of yarne or leathern-ball stuffed with 
tow or cotton, of such bignesse as may serve to fill up the cavitie must be 
put under his arm-pit, that so the bone may straight-wayes the more easily 
be forced by the heele into its cavitie. Then let the Surgeon sit beside him, 
even over against the luxated shoulder; and if his right shoulder be luxated, 
he shall put his right heele to the ball which filled up the armpit ; but if the 
left, then the left heele. Then let him forthwith draw towards him the 
Patients arme, taking hold thereof with both his hands and at the same 
instant of time strongly presse the arme-pit with his heele. Whilst this is 
in doing one shall stand at the Patients backe, who shall lift up his shoulder 
with a towell, or some such thing fitted for that purpose, and also with his 
heele presse downe the top of the shoulder-blade ; another also shall sit on 
the other side of the Patient, who, holding him, shall hinder him from stirring 
this way or that way at the necessary extension in setting it.”” He further 
teaches that the head of the humerus may be displaced into the armpit, 
outwards or forwards. 

Paré draws attention to the metastatic abscesses which occur in pyzmia, 
a complication which does not seem to have been noticed previously. He says, 
speaking by the mouth of Johnson: ‘In these late civill warres the wounds 
which were for their quantity small, for the condition of the wounded parts 
but little, have caused so many and grievous accidents and lastly death itself. 
Now there came such a stincke, which is a most assured signe of putre- 
faction, from these wounds when they were dressed that such as stood by 
could secarse endure it, neither could this stincke bee attributed to the want 
of dressing or fault of the Chirurgion, for the wounds of the Princes and 
Nobility stunke as ill as those of the common Souldiers. And the corruption 
was such that if any chanced to bee undrest for one day, which sometimes 
happened amongst such a multitude of wounded persons, the next day the 
wound would be full of wormes. Besides also, which furthermore argues a 
great putrifaction of humors, many had Abscesses in parts opposite to their 
wounds, as in the left knee when as the right shoulder was wounded ; in 
the left arme when as the right Leg was hurt. Which I remember befell the 
King of Navarre, the Duke of Nevers, the Lord Rendan and divers others. 
For all men had nature so overcharged with abundance of vicious humors 
that if it expelled not part thereof by impostumes [abscesses] to the habite 
of the body it certainly otherwise disposed of it amongst the inner parts of 
the body, for in dissecting dead bodies wee observed that the Spleene, Liver, 
Lungs and other Bowells were purulent and hence it was that the patients 
by reason of vapours sent from them to the heart were troubled with con- 
tinuall feavers. But the Liver and all the veinous parts being polluted and 
so the generation of the laudable blood hindred, they languished for want of 
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fitting nourishment. But when the Braine by vapours was drawne in to 
sympathize with the rest they were molested with Ravings and Convulsions. 
Wherefore if any. thing succeeded unprosperously in so great malignancie of 
wounds the Chirurgeon was not to be blamed for that it were a crime to fight 
against God and the Aire wherein the hidden scourges of the divine justice 
lye hid.” Truly a comfortable doctrine from the surgeon’s point of view. 

Paré recognized clearly fracture of the skull by contrecoup, and he devotes 
a chapter to “‘ Resonitus or Counter-fissure ’’, in his book ‘‘ of the Greene 
and Bloody Wounds of each Part” saying: ‘‘ Sometimes the fracture is made 
in the part opposite to that which received the blow; as if the right side be 
strucke the left is cloven. This kinde of fracture is very dangerous because 
we cannot finde it out by any certaine signe. Wherefore, if at any time the 
patient dye of such a fracture, the Chirurgion must be pardoned. This shall 
be made manifest by recitall of the following historie,_-A servant of Massus 
the postemaster, had a greevous blow with a stone upon the right Bregma, 
which made but a small wound yet a great contusion and Tumour. Where- 
fore, that it might more plainely appeare whether the bone had received any 
harme and also that the congealed blood might be pressed forth, the wound 
was dilated, the skinne being opened by Theodore Hereus, the Chirurgion, 
who as hee was a skillful workeman and an honest man omitted nothing 
which Art might doe for his cure. When he had divided the skinne the bone | 
was found whole, although it was much to bee feared it was broken because 
he fell presently to the ground with the blow, vomited and showed other 
signes of a fractured scull; so it happened that he dyed on the one and 
twentieth day of his sicknes. But I, being called to learne and search how 
he came by his death, deviding the scull with a saw, found in the part opposite 
to the blow a great quantity of sanies or bloody matter and an Abscesse in 
the Crassa meninx [dura mater] and also in the substance of the very braine 
but no sutures but the two scaly ones. Therefore, that is certaine which is 
now confirmed by the authority of Hippocrates as also by reason and experi- 
ence, that a blow may bee received on the one side and the bone may be 
fractured on the opposite, especially in such as have either no sutures or else 
so firmely united and closed that they are scarse apparent.” 

The next extract is hackneyed, but it still bears repetition. It tells 
of the way in which Paré was driven to use a simple dressing for gunshot 
wounds: ‘In the yeare of our Lord 1536 [he was born in’ 1509 or 1510] I 
was in the Kings Army, the Chirurgion of Monsieur Montejan, Generall of 
the foote. I will tell the truth, I was not very expert at that time in matters 
of Chirurgery, neither was I used to dresse wounds made by Gunshot. Now 
I had read in John de Vigo that wounds made by Gunshot were venenate or 
poisoned and that by reason of the Gunpowder. Wherefore, for their cure it 
was expedient to burne or cauterize them with oyle of Elders, scalding hot, 
with a little Treacle mixed therewith. It chanced on a time that by reason 
of the multitude that were hurt, I wanted this Oyle. Now because there were 
some few left to be dressed I was forced, that I might seem to want nothing 
and that I might not leave them undrest, to apply a digestive made of the 
yolke of an egge, oyle of Roses and Turpentine. I could not sleepe all that 
night for I was troubled in minde and the dressing of the precedent day 
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(which I judged unfit) troubled my thoughts; and I feared that the next 
day I should finde them dead or at the point of death by the poyson of the 
wound, whom I had not dressed with the scalding oyle. Therefore I rose 
early in the morning, I visited my patients and beyound expectation I found 
such as I had dressed with a digestive onely, free from vehemencie of paine, 
to have had good rest and that their wounds were not inflamed nor tumifyed 
but, on the contrary, the others that were burnt with the scalding oyle were 
feaverish, tormented with much paine and the parts about their wounds were 
swolne. When I had many times tryed this in divers others I thought this 
much, that neither I, nor any other, should ever cauterize any wounded with 
Gunshot.” Thus began a revolution in the treatment of gunshot wounds, 
not all at once though, for the method was not generally adopted, and Paré 
himself preferred a balsam of boiled whelps and earthworms to the simpler 
dressing which necessity had compelled him to use with such good results. 

To stop bleeding after amputation he recommends that: “ The ends of 
the vessells lying hid in the flesh must be taken hold of & drawn, with this 
instrument [a pair of Crow’s Beak forceps], forth of the muscles where into 
they presently after the amputation withdrew themselves, as all parts are 
still used to withdraw themselves, towards their originalls. In performance 
of this worke you neede take no great care if you, together with the vessells, 
comprehend some portion of the neighbouring parts, as of the flesh, for hereof 
will ensue no harme, but the vessells will bee consolidated with the more 
ease than if they, being bloodlesse parts, should grow together by themselves. 
To conclude, when you have so drawne them forth binde them with a strong 
double thred.” 

“* Verily,” he goes on to say in another chapter, “I confesse I formerly 
have used to stanch the bleeding of members after amputation after another 
manner than that I have a little before mentioned. Whereof I am ashamed 
and agreived. But what should I doe? I had observed my maisters, whose 
methods I entended to follow, alwaies to doe the like; who thought them- 
selves singularly well appointed to stanch a flux of blood when they were 
furnished with various store of hot Irons and causticke medicines which they 
would use to the dismembred part, now one, then another, as they them- 
selves thought meete. Which thing cannot be spoken or but thought upon 
without great horror much lesse acted. For this kinde of remedy could not 
but bringe great and tormenting paine to the patient, seeing such fresh 
wounds made in the quicke and sound flesh are endewed with exquisite sense. 
Neither can any causticke be applyed to nervous bodies but that this horrid 
impression of the fire will be presently communicated to the inward parts 
whence horrid symptomes ensue and ofttimes death it selfe. And verily of 
such as were burnt the third part scarse ever recovered and that with much 
adoe for that combust wounds difficultly come to cicatrisation ; for by this 
burning are caused cruell paines whence a Feaver, Convulsion and oft times 
other accidents worse than these. Adde, hereunto, that when the eschar fell 
away oft times a new hemorrhagye ensued for stanching whereof they were 
forced to use other causticke and burning Instruments. Neither did these 
good men know other course so by this repetition there was great losse and 
waste made of the fleshy and nervous substance of the part. Wherefore I 
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most earnestly entreate all Chirurgions that leaving this old and too too cruell 
way of healing they would embrace this new, which, I thinke, was taught mee 
by the speciall favour of the sacred Deitie, for I learnt it not of my maisters, 
nor of any other, neither have I at any time found it used by any.’ These 
brave words and good advice were wasted in England, for in London the 
cautery was certainly in use to stop bleeding after amputation until 1745. 


The title page, of which a slightly reduced copy is here given, is identical 
in the editions of 1634 and 1649. It was engraved by Thomas Cecil, of whom 
very little is known except that he lived and worked in London from 1627 
until 1635. 
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AN OPERATION FOR MAKING THE FOREARM PREHENSILE 
AFTER LOSS OF A HAND.* 


By ARNOLD K. HENRY, 


PROFESSOR OF CLINICAL SURGERY IN THE FACULTY OF MEDICINE, CAIRO, 


CerTAIN of the more distal amputations have the effect of putting the 
muscular engine of a limb permanently out of gear; the contractile bellies 
remain ineffectual but intact, and from time to time surgical endeavour 
has been stimulated to exploit this waste of power. A large and accessible 
literature deals with the group of operations based upon the work done by 
Vanghetti on birds, which revealed 
the fact that tendons properly clothed 
with skin can be made, for example, 
to pull strings and work the fingers 
of artificial hands. Apart, however, 
from this cinemaplastic group, the 
record of muscular exploitation in 
amputated limbs is small, and not 
everywhere available. My only guides 
to the bibliography have been two 
papers in Russian by Rosanoff and 
Geimanovitch which I owe to the 
courtesy of my colleague, Dr. Boris 
Boulgakow, Curator of the Museums 
of the Faculty of Medicine, Cairo, 
who received them some time after 
I had performed the operation which 
is the subject of this study. Both 
Russian surgeons give accounts of 
cases treated by a method published 
by Krukenberg, of Stuttgart, in 1917. 
I feel it not merely a duty but 

a privilege to make Krukenberg’s 
operation more widely accessible ; and 
Fra, 177.—Radiogram of the stump of the left © the following description of my 
forearm before operation. own procedure, which was completed 

in ignorance of Krukenberg’s work, 


I have added an account of his method which I have taken from Dr. 


Boulgakow’s translation. 
My interest in the problem of putting the muscles of an amputated 


* From the Surgical Unit, Kasr el Aini Hospital, Cairo. 
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stump back into gear was aroused by the admission to my Surgical Unit on 
April 12, 1927, of an Egyptian policeman whose left hand had been cut off 
at the wrist by a tramcar wheel (Fig. 177). His age was 22. When I first saw 
him the stump was painful and septic. The sepsis, however, was soon con- 
trolled ; healing began, and it seemed a pity that the muscular energy of his 
well-developed forearm should be wasted for lack of surgical effort. I there- 
fore outlined the following procedure which I practised on the cadaver, and 
though it did not eventuate precisely ‘according to plan’, I feel that some- 
thing may be learnt by a comparison of what was intended with what actually 
was accomplished. 

My objects were the following: (1) To cut from the outer side of the 
radius a rod of bone which should have about the total length of a normal 
thumb, including the metacarpal segment ; (2) To leave in situ (a) the thumb 
tendons already related to this piece of bone, i.e., the long abductor (O.T. 
ext. ossis metacarpi pollicis) and short extensor (O.T. ext. primi internodii 
pollicis), and (b) the tendon of the brachioradialis; (c) the trunk of the 
radial artery ; (3) To make two false joints, one in the rod, about two inches 
from the distal end, the other proximally where the rod should meet the 
radius ; (4) To attach two flexor tendons to the jointed rod, viz., the flexor 
pollicis longus and the flexor carpi radialis; (5) To enclose these structures 
in a tube of skin; (6) To set the new digit thus framed and furnished obliquely 
across the palmar face of the stump in such a way as to oppose its ulnar 
border. I hoped in this manner to provide the maimed limb with a sentient 
and prehensile mechanism, in appearance like the light glove used in a 
prize-fight. 

The initial difficulty before me was to secure a clean field for osteoplastic 
operation. I was certain from experience that once the patient was allowed 
to leave the hospital with a cicatrized stump, resignation would set in and 
he would never return. I did not, therefore, wait for the stump to heal, but 
decided to attempt the destruction of latent sepsis by means of the high- 
frequency current, while the patient was yet willing for operation. 


THE OPERATION. 


On June 22, 1927, I completed at one sitting what was in effect a two- 
stage intervention. The limb received the usual picric acid preparation on 
two successive days. 

Stace I.—I first charred the granulations of the stump, together with 
an inch-wide margin of skin, with sparks from a high-frequency current. 
I then coagulated the region of the carpus. The limb was cleaned afresh 
with ether and 5 per cent solution of picric acid in alcohol, and after change 
of gloves and instruments the second stage of the operation was begun. 

Stace II.—A circular disarticulation was made at the radiocarpal joint, 
dividing the skin a finger-breadth distal to the radial styloid. Two longi- 
tudinal 5-in. incisions were then made in the forearm—one in the mid-line of 
its flexor aspect, the second on the dorsal side a finger-breadth radial to the 
middle line. In order to provide a ‘web’ at the base of the new digit, both 
these incisions approached the ulna at their proximal ends. 
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Each cut was then deepened to the bone—the volar between the tendons of 


= 
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Fic. 178.—Diagram showing the part of the 
radius used to form the skeleton of the new 
digit. The broken line indicates the saw cut 
which separates the bony rod. The two black 
patches mark the two grooves which lodge (1) 
the radial wrist extensors, and (2) the two 
thumb tendons. After operation these grooves 
became points of insertion. (The normal inser- 
tion of the brachioradialis is close to the smaller 
patch.) A, Groove for extensor pollicis longus ; 
B, Groove for radial wrist extensors ; C, Groove 


for abductor longus and extensor pollicis brevis. 


of 


| 


S 


Fic. 180.—Diagram showing the skin-flaps. 
The smaller flap is sutured round the bony rod; 
the larger is turned down over the ends of the 
ulna and radius. The result is like alight boxing 
glove (see Fig. 181). 
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Fic. 179.—Diagram showing the separation 
of the bony rod from the radius. The rod carries 
with it the radial wrist extensors, two dorsal 
thumb tendons, and the brachioradialis. Two 
flexor tendons and the radial artery are added en 
bloc to the rod. (For simplicity, the five dorsal 
tendons are grouped into two single bands in the 
figure.) The radius and ulna were shortened by 
resecting the parts cross-shaded in the diagram : 
this allowed a medial flap of skin to be turned 
over the cut ends. (See Figs. 180, 181.) A, Parts 
of radius and ulna to be resected; B, Flexor 
pollicis longus; C, Flexor carpi radialis ; D, 
Radial wrist extensors; E, Dorsal tendons of 
thumb with brachioradialis. 


the flexor carpi radialis and the flexors 
of the fingers, the dorsal between 
the radial extensors of the wrist and 
the common extensors of the fingers. 
Special care was taken to preserve 
intact the bellies of the abductor 
pollicis longus (O.T., ext. ossis meta- 
carpi pollicis) and the extensor polli- 
cis brevis (O.T., ext. primi internodii 
pollicis) which crossed the line of 
incision and were retracted proxi- 
mally. The periosteum was divided 
longitudinally, and at the distal end 
of the radial shaft a 5-in. rod was 
separated from the lateral third of 
the bone by means of a motor-driven 
saw (Fig. 178). An attempt was thus 
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made to obtain a joint in the bony,rod 2 in. from its distal end by dividing 
it subperiosteally, with cuts so placed as to prevent over-extension. 

While these cuts were being 
made the proximal segment of the 
bony rod became detached from 
its periosteum and fell out upon 
the sterile towels round the wound ; 
it was immediately replaced and 
the periosteum was stitched round 
it with catgut. Fortunately this 
accident gave rise to no subse- 
quent trouble. 

The tendon of the flexor pol- 
licis longus, the radial artery, and 
the tendon of the flexor carpi 
radialis were transferred en bloc to 
the flexor face of the rod (Fig. 179). 
The skin was then stitched round 
the new digit. The ulnar and 
radial shafts were next shortened 
sufficiently to allow a medial flap 
of skin to be turned like a hood 
over their radial aspect (Fig. 180), 
and when this flap was sutured 
into place the resemblance of the 
end of the limb to the prize- 
fighter’s glove was striking. 

It is perhaps worth noting 
here that the rough likeness to 
a fist so pleased the owner that 
he was at first content to wear 


” i maximal angle between the digit and the stump is 
his limb as an ornament without 65° ; this angle can be reduced, by pure pronation, 


to 27°, giving an effective range of movement 


attempting to use it (Fig. 181). through 38°. 


POST-OPERATIVE COURSE. 


This was complicated by two minor mishaps: (1) The edge of the medial 
flap, which was turned over the radius and ulna, must, I think, have been 
slightly cooked in the thorough coagulation of the carpal region, and there 
was some sloughing at its surface. Fortunately this did not lead to any deep 
infection, which in this place would have jeopardized the skeleton of the 
new digit. (2) The cut end of the radial shaft should undoubtedly have been 
rounded off more carefully, for three weeks after the operation an area of 
pressure necrosis the size of a sixpenny piece appeared in the skin over it, and 
on Sept. 7, 1927, a small sequestrum was removed. 

Just at this time, too, a sudden shortage of staff made it difficult to give 
the patient the full after-treatment he would otherwise have received, and 
I am most grateful to the succession of sisters on temporary duty who under 
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an exceptional pressure of routine work did so much for the education of 
the reconstructed limb. 

In about a month free passive movement could be made at the distal 
joint of the new digit, while slight active movements were seen at the 
proximal joint, and many hours were spent in trying to develop them. The 
patient took little interest in these attempts, and for some three months, 
apart from the brief daily periods which could be spared for his tuition, he 
made no serious attempt to use the . 
limb. One day, however, after faradic 
stimulation, he surprised me by making 
a few large movements of the new digit. 


Fic. 182.—Radiogram of new digit Fic. 183.—Radiogram of new digit 
81 days after operation. 133 days after operation. 


At first he could only reproduce these movements occasionally—at one 
moment they would be present, at the next absent; but soon after, he 
began to make them at will, and for a while I was under the mistaken impres- 
sion that they were taking place at the intended joint between the radius 
and the proximal end of the bony rod. It will be seen, however, from the 
radiograms (Figs. 182, 183) that the rod had become ankylosed with the radial 
shaft. The deception lay in the unexpected mobility of the radius in the 
stump, and careful examination was needed to convince oneself that the new 
digit did not move independently. Actually, it was carried round into opposi- 
tion by the pronation of the radius, while supination restored it to the position 
of rest (Figs. 184, 185). During these two active phases the tendons inserted 
into the digit stood out sharply. oe 
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It is relevant to note that in the normal hand a movement of forcible 
and sudden opposition, and its reverse, are accompanied respectively by 


Fies. 184 and 185.—Two enlargements from a cinematograph film showing the ‘ grip’ 
open and shut. Opening is secured by supination ; shutting, by pronation. The prothesis 
laced round the forearm is provided with a rigid artificial ‘little finger’ against which the 
new digit can press. ‘ 


slight degrees of pronation and supination. The patient, therefore, in utiliz- 
ing his new digit, merely promoted an associated movement to the rank of 
the prime movement itself, and, once his brain had acquiesced, a real progress 
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began. This was accelerated by Miss Gwillim, masseuse to the hospital, who 
then returned from leave and was able very soon to teach the patient to grasp 
a small matchbox between the new digit and the palmar face of the stump. 


Fic. 187.—Enlargement from a cinematograph film showing the patient after biting a 
piece of bread held with the left forearm. 


This grasp was weak and could only be accomplished at the root of the 
digit, the real strength of which was wasted because—to revert to my former 


Fic. 186.—The. patient writing with his left forearm. 
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illustration—the palm of the boxing glove was too short to allow of contact 
with the thumb. It became obvious that some form of apparatus was needed 
to give the digit a kind of little finger against which it could be forcibly opposed, 
and after consultation with my colleague, Professor A. Biggam, I designed 
a gauntlet to fit over the stump and lace round the forearm, leaving the new 
digit free (Fig. 184). This design was carried out for me by Mr. Moring, of 
Cairo, to whom I am indebted for his careful co-operation. Once the gauntlet 
was fitted the whole mentality of the patient seemed suddenly to change ; 
his apathy vanished, and at once he began to work hard and continuously 
to master his new grip. Within forty-eight hours he could write a fair 
Arabic script with his prehensile stump, and a week later, just three months 
after operation, he employed the limb to perform a variety of functions, one 
of which is clearly seen in Fig. 187. 


COMMENT. 


In orthopedic surgery a simple procedure is often the best, and I feel 
on reflection that my attempt to construct a two-jointed thumb-like organ 
erred on the side of complexity. The clear lesson I have learnt from the 
intervention is the fact—which I had noted beforehand as a possible event— 
that the movement of pronation may be made to impart grip to a stiff digit 
fixed at an angle to the radius. Should occasion offer, I would incline, in 
the present state of my knowledge, to utilize this coarse but powerful move- 
ment rather than try to reproduce the fine machinery of the hand. With 
this aim now clear I should remove all the radial shaft distal to the attach- 
ment of the digit, and by procuring a partial fracture of the ulna I should 
bend it—like a little finger—in such a way as to give the radial digit a 
living opponent. This would dispense with the prothesis. 


Krukenberg’s Operation.— The following description of Krukenberg’s 
operation, which I owe to Dr. Boulgakow’s translation, throws light, from 
another angle, on a difficult problem. 

Krukenberg’s object is to convert the radius and ulna into the two 
jaws of a ‘crocodile’ forceps; Rosanoff gives the following description of 
his method. 

Incision.—The line of incision is kept close to the ulna and begins on 
the volar surface of the forearm at a point 7 cm. distal to the bend of the 
elbow. From thence it passes longitudinally and turns round the end of the 
stump to a point at the same level on the dorsal surface. This gives a 
U-shaped cut which is deepened so as to separate the flexor digitorum sublimis 
into a radial and ulnar moiety (Fig. 188). . 

Resection of Nerves and Muscles——The median and ulnar nerves are cut 
short, taking care not to damage their branches to useful muscles. The 
flexor pollicis longus and the flexor digitorum profundus are entirely resected 
in order to make the two jaws of the forceps less bulky and more easy to 
clothe with skin. 

Division of the Interosseous Membrane.—This membrane is divided for a 
sufficient distance to obtain a separation of 12 cm. between the ends of the 
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radius and ulna. In making this cut the knife should be kept close to the 
ulna, and the interosseous arteries should if possible be spared. 

Treatment of the Bones and Remaining Muscles.—The radial moiety of 
the flexor sublimis is sutured to the flexor carpi radialis, and the ulnar moiety 
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Fic. 188.—Krukenberg’s method. 
The anatomy of the ‘ crocodile’ 
forceps, showing the separation of 
the muscle groups after dividing the 
interosseous membrane. The flexor 
digitorum sublimis (J) is separated 
into two moieties; the flexor digi- 
torum profundus and flexor pollicis 
longus have been resected. A, Biceps ; 
B, Brachialis; C, Supinator: D, 
Brachioradialis ; E, Pronator teres; 
F, Palmaris longus; G, Flexor carpi 
radialis; H, Flexor carpi ulnaris ; 
J, Flexor digitorum sublimis. (After 
Rosanoff.) 


to the ulnar flexors. The extensors are 
similarly united into radial and ulnar groups. 
The extremities of the radius and ulna are 
freshened by removing a centimetre of bone 
from each shaft, and their ends are grooved 
at right angles to the volar surface of the 
limb. The radial flexors are joined with the 
radial extensors in such a way that the junc- 
tion between them lies in the groove at the 
end of the radius; the ulnar flexors and 
extensors are similarly dealt with. 

Skin Closure.—Owing to the ulnar position 
of the skin incision, closure is easily effected 
round the radial jaw of the forceps.* A raw 
area remains on the ulnar part, and this is 
grafted, either at once or later, by means of 
a pedicled flap cut from the abdomen. 

Movements are begun as soon as healing 
is complete, and are supplemented by the 
usual routine of massage and electrical treat- 
ment. One of Rosanoff’s two patients—a 
student who knew anatomy—was able to write 
with a thick pen a month after operation. 

Geimanovitch states that Bosch Arana 
and Schellet have worked out the precise 
way in which the muscles function in the 
Krukenberg limb. Rosanoff finds that the 
abduction of the radial limb of the forceps is 
due to the brachioradialis muscle, the flexor 
carpi radialis, and one half of the flexor 
digitorum sublimis, and that adduction is 


procured by the pronator teres, flexor carpi radialis, and the other half of 


the flexor digitorum sublimis. 


The points of difference between Krukenberg’s procedure and my own 


may be summarized as follows: (1) Krukenberg converts the entire remnant 
of the radius into the moving jaw of a ‘crocodile’ forceps. Division of the 
interosseous membrane allows the radius to be adducted and abducted at 
the radio-humeral joint. My grip was obtained by setting part of the radius 


* Rosanoff alludes to a modification of Krukenberg’s technique which was proposed 
by Flockemann, who favours bayonet-shaped incisions. Rosanoff thinks that, provided 


the bones were shortened sufficiently, this would give a complete covering of skin to the 
ulnar segment. This agrees with my own experience. 


t¢ Or Scheel (?), 


Both spellings occur in Geimanovitch’s paper. 
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at an angle to the rest and so transforming the movement of pronation into 
one of opposition. (2) Krukenberg obtains a supplementary covering of skin 
from the abdomen. In my case a complete skin covering was secured from 
the forearm itself. 

Further experience alone can decide the respective indications for the 
use of these different principles. Possibly requirements of strength as 
opposed to delicacy of movement may influence the choice. In these matters 
much depends upon the patient himself, and in claiming merit for an ortho- 
peedic measure it is well to remember the Arabic saying, “‘ The clever spinner 

_ spins with an ass’s foot ”’. 


My thanks are due in a special degree to Dr. Ahmed Handousa, formerly 
Senior Surgical Registrar at Kasr el Aini Hospital, for the constant personal 
care which he devoted to this case and for his assistance in the preliminary 
work on the cadaver. I owe to him the suggestion, made during the opera- 
tion, of shortening the bone to obtain an immediate covering of skin. I am 
indebted, too, to Dr. Boulgakow, who, besides interpreting the literature 
and providing the entire bibliography, has redrawn for me the figure of 
Krukenberg’s operation which is taken from Rosanoff’s paper. I owe the 
radiograms to my colleague, Dr. R. A. Gardner. 
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A CASE OF PRIMARY CARCINOMA OF THE BRONCHUS, 
WITH SECONDARY BRONCHIECTASIS : DEATH FOLLOWING 
PHRENIC EVULSION.* 

By MAURICE. DAVIDSON, 


PHYSICIAN, MILLER GENERAL HOSPITAL FOR SOUTH-EAST LONDON ; 


REGINALD C. B. LEDLIE, 


ASSISTANT SURGEON, MILLER GENERAL HOSPITAL, LONDON, 


THE patient, a lean, spare-built man of 48, was admitted to the Miller Hospital 
on Jan. 1, 1928, on account of a recent hemoptysis. He said that he had 
always enjoyed good health and had never been absent from work through 
illness. Early in December, 1927, he developed a slight cough, and shortly 
after Christmas he expectorated a very small quantity of blood mixed with 
sputum. Three days later he had a more definite hemoptysis which, though 
not severe, was sufficient to alarm him, and he came to hospital for advice 
and was admitted for observation. After a few days the hemorrhage had 
entirely ceased, but he continued to expectorate a fair amount of nummular 
sputum. No tubercle bacilli were found in this on two separate examina- 
tions. There was no dyspnoea or cyanosis, nor did he appear in any way 
distressed. The heart was normal in size and position. At the base of the _ 
right lung behind there was marked dullness, with diminished tactile fremitus 
and vocal resonance, and weak bronchial breathing; a few fine rales were 
audible at the end of inspiration. The physical signs on the left side of the 
chest were normal. On screening the chest the movements of the diaphragm 
were seen to be restricted on the right side, translucence at the base of the 
right lung being diminished. The skiagram (Fig. 189) showed a definite 
opacity at the right base. A subsequent skiagram taken after intratracheal 
injection of 25 c.c. of lipiodol (Fig. 190) gave a characteristic picture of a 
localized bronchiectasis in the right lower lobe, the appearances in the right 
upper zone and in the whole of the left lung being normal. 

In view of the fact that the disease was thus definitely unilateral and 
localized, this was thought to be an ideal case for evulsion of the phrenic nerve. 
which operation was accordingly performed on Jan. 30 under local anes- 
thesia, 8} inches of the nerve being removed. The patient was in no way 
distressed at the time of the operation, which was a perfectly straightforward 
one, the phrenic nerve being found without difficulty in the normal anatomical 
situation. His condition remained quite satisfactory for the rest of the day, 
and throughout the following day until about 10 p.m., when the temperature, 
which had been normal after the operation, rose to 100°, and the pulse-rate 
increased to 120. At 4 a.m. on Feb. 1 the temperature rose suddenly to 
104° (Fig. 191), and'he complained of severe pain in the right side and became 


.* From the Miller General Hospital, London. 
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cyanosed and very distressed. Strychnine injections were given four-hourly 
with atropine, and also heroin for the pain. The following day he appeared 
somewhat better, the cyanosis having disappeared and the acute distress 
having subsided. On examination of the chest the level of dullness had risen 
appreciably, and it was evident that the right side of the diaphragm was 
effectively paralysed. Beyond the alteration in the physical signs naturally 
to be expected after the operation there was nothing remarkable, and it was 
difficult to understand what had occurred to give rise to the sudden and quite 


Fia. 189.—Skiagram showing opacity at the base of the right lung. 


unusual symptoms. From this time onwards he became rapidly weaker, and 
his general condition gave rise to increasing anxiety, although no additional 
information was afforded by physical examination as to the nature of the 
complication which had arisen. He died on the night of Feb. 8, nine days 
after the operation. 

Post-Mortem ExaminaTion.—For the following account of the patho- 
logical findings we are indebted to our colleague, Dr. Weston Hurst :— 

*‘ At autopsy the right side of the diaphragm was definitely higher than 
the left. The left lung was in a condition of compensatory emphysema and 
projected over the mid-line of the chest; the heart was similarly displaced. 
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The right lung, loosely adherent to the chest wall above, was at the base 
firmly bound down by adhesions; the free surface of the visceral pleura was 
covered by a thick fibrinous exudate, accompanied by a few ounces of yellowish 
slightly turbid fluid. At the base the pleura was much thickened by dense 
fibrous tissue, which also radiated as bands through the lung substance. The 


Fie. 190.—Skiagram after lipiodol injection, showing localized bronchiectasis in the right 
lower lobe. 


lower divisions of the right bronchial tree were considerably dilated, particu- 
larly near the base. From the lowest point of the trachea near its bifurcation, 
down to the smaller bronchi of about the size of a quill, the mucous membrane 
was represented by a rough shaggy lining; this tissue extended alike into 
the bronchi of the upper, middle, and lower lobes, but was most obvious in 
the last situation. No masses of growth were present in either lung, but the 
lymphatic glands at the bifurcation of the trachea were enlarged and break- 
ing down into a thick puriform fluid. Except for some congestion, the bronchi 
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on the left side appeared normal; a thin mucopurulent secretion could, 
however, be expressed from some of the smaller branches. Cultures from the 
right lung yielded a pure growth of pneumococcus. 

“The heart was covered with a fibrinous exudate. Early atheromatous 
lesions were present in the aorta. The spleen was enlarged and showed the 
appearance associated with septic infection. Both kidneys were in a condi- 
tion of cloudy swelling, and in the cortex of the right organ a large wedge- 
shaped area of necrosis was seen. 

“On microscopic section, the right bronchus and its branches were found 
to be lined by a squamous-celled carcinoma which had replaced the mucous 
membrane. There was early invasion of the lung tissue in the lower lobe, 
but for the most part the neoplasm was confined to the air-passages. Patches 
of bronchopneumonia were present at the base. Early invasion of some of 
the bronchial glands and advanced infiltration of those near the bifurcation 
of the trachea were noted. The wedge-shaped area in the kidney was one of 
acute necrosis due to bacterial emibolism ; masses of bacteria could be seen 
plugging all the vessels in this region.” 
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Fie. 191 
DISCUSSION. 


It is not proposed to enter at length into the histological aspects of this 
case, the main interest and importance of which lie in its clinical features, 
but there are certain points which deserve notice. Tumours of the trachea 
and large bronchi are not of common occurrence, and according to MacCallum? 
are not ordinarily of the type of flat-celled epithelioma, since these canals 
are lined with cylindrical ciliated epithelium. In describing a series of 
squamous epitheliomata of the lung, MacCallum refers to the occurrence of 
‘prickle cells’ undergoing keratinization, and thinks that the transition of 
cylindrical into squamous epithelium may be an example of metaplasia. A 
good instance of this has recently been published by Baden Evans.2 The 
actual naked-eye appearances of the bronchus in our own case were interesting 
in that they were suggestive more of an inflammatory lesion than of new 
growth; and the microscopic section, which resembled that of any typical 
epithelioma involving the skin and showing characteristic cell nests, was 
something of a surprise. 

For a general brief account of the main pathological and statistical data 
in regard to primary carcinoma of the lung and bronchi, reference may best 
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be made to Ewing.’ The statistical aspect of the subject is of considerable 
importance in view of the alleged increase in lung carcinoma in recent years. 
Some striking observations on this point are furnished by Hauf* and by 
Fried.5 Whether, as the latter seems to 
think, the increase is more apparent than 
real, is a point on which there is some 
difference of opinion. The present writers. 
without wishing to be dogmatic, incline 
strongly to the belief that the incidence of 
intrathoracic malignant growths has become 
considerably greater in this country in the 
last twenty years. 

The clinical aspect of this case is of 
undoubted interest and practical importance. 
One of the salient points is the absence of 
any history of a previous pneumonia or of 
anything to suggest the presence of a foreign 
body in the bronchus; this was especially 
noted in the preliminary examination of the 
patient, in whom the occurrence of a localized 
bronchiectasis could not easily be accounted 
for. Had a bronchoscopic examination been 
made, the appearances illustrated in the 
coloured figure (Fig. 192) could easily have 
been seen, but it is doubtful if they would 
have established the diagnosis, unless one 
had been able to remove a portion sufficient 
to give a characteristic microscopic picture, 
which might have obviated the performance 
of what proved to be a needless operation. 
Even so the after-history is a little difficult 
to explain. Death was apparently due 
to. the general dissemination of an intense 
pneumococcal infection in consequence of the 
sudden compression of the base of the lung 
) Fic. 192.—Carcinoma of bronchus. following: the paralysis of the diaphragm. In 
view of the fact that in about a hundred 
instances of section or evulsion of the phrenic nerve of which one of us has 
had cognizance at the Brompton Hospital no untoward result has occurred, 
i! we have thought that the above case, apart from its interest from a 
| diagnostic point of view, was of sufficient importance to merit a _ record 
in the literature of this operation. 
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THE ACTION OF SALIVA AND GASTRIC JUICE ON THE 
CLOTTING OF BLOOD.* 


By JOHN B. HUNTER, 


SURGEON TO THE ROYAL NORTHERN HOSPITAL, LONDON. 


Tue following small investigation was started in the belief that saliva had 
some action on shed blood, probably by decreasing the coagulation time. 
The rapidity with which wounds in the buccal cavity stop bleeding and the 
firm clots that occur in that situation seemed to indicate that saliva has 
a coagulant action. A further point was the common observation of the 
licking of their wounds by animals. On consideration the reasons for this 
fact appear briefly to be :— 

1. Cleansing of the Wound.—The cleaning of the wound certainly does 
occur by means of the wet tongue’s action, but whether this is a primary 
reason seems doubtful, as animals will frequently soil the wound again 
immediately after licking it. 

2. Covering the Wound with an Air-proof Dressing.—This is done by 
means of the rather sticky saliva which coats the raw surface. 

3. To Relieve Irritation—In this case the action takes place at a later 
date, and no doubt the scratching action of the tongue alleviates irritation 
common to all healing wounds. 

4. To Bring Saliva into Contact with a Bleeding Surface.—lIt is this last 
reason that is the subject of the following observations. As the second 
problematical reason for licking wounds I have given the production of an 
air-proof dressing to the wound by means of the viscid saliva, but it seemed 
probable that saliva might have a direct action on the coagulation of the 
blood, and that apart from its viscid character it might hasten coagulation. 
I attempted at first to get a pure secretion of saliva by means of a cannula 
tied into the salivary duct of a cat, and I carried out two experiments by 
this method, but found that considerable error was likely to occur in collect- 
ing the blood. I therefore took a simpler method. I collected as much of 
my own saliva as I required in a clean beaker, and drew off 20 c.c. of blood 
from the median basilic vein. The technique in all cases was the same. 
Paraffined test-tubes with paraffined corks were used, and the blood was 
drawn off into a paraffined syringe, the moment of clotting being estimated 
by the eversion of the tube. The results were as follows :— 


Car 1. 
Tube A.—Saliva 1 c.c. 
Blood 3 ec.c. .. 
Tube B.— 
Blood 38 cc. .. 


* From the Surgical Unit Laboratory, University College Hospital. 
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Tube A.—Saliva } c.c. 

Blood 4 c.c. 
Tube B.— | 
Blood 4 c.c. 


-into a beaker. 


Tube A.—Saliva } c.c. passed through 
Berkefeld filter 
Blood 3 c.c. 


Tube B.—Centrifuged CL. 
Blood 3 cc. .. 

Tube C.—Saliva 3 c.c. 
Blood 3 c.c. Pe 


Tube D.— 
Blood 8 c.c. 


bulk as in the other tubes. 


EXPERIMENT 2. 
Tube A.—Centrifuged saliva 4 c.c. 
Blood 4 c.c. 


Tube B.—Saline 4 c.c. 
Blood 4 c.c. 


EXPERIMENT 3. 
Tube A.—Centrifuged saliva 5 c.c. 
Blood 4 c.c. és 
i Tube B.—Saliva 5 c.c. 
Blood 4 c.c. 
i Tube C.—Saline 5 c.c. 
Blood 4 c.c. 
Tube D.—Centrifuged diluted 
1+, 5 c.c. 
Blood 4 c.c. 


EXPERIMENT 4 (the blood was not drawn 
| off into a paraffined syringe). 

Tube A.—Centrifuged saliva 3 c.c. 
Blood 8 c.c. 


Tube B.—Saline 8 c.c. 
Blood 8 c.c. 


SURGERY 


TIME TAKEN TO CLOT 
Cat 2. in minutes 


3 


10 


In all the following experiments the saliva used was human, collected 


TIME TAKEN TO CLOT 
EXPERIMENT 1. : 5 in minutes 


134 
7 
18 


24 


The total bulk in these experiments varied, and in the following experi- 
ments normal saline was added to the simple blood tube to make up the same 


TIME TAKEN TO CLOT 
in minutes 


2 


15 


43 
83 


These figures seem to show that the coagulation time of blood is very 
definitely reduced by the addition of saliva. Further, that rather unexpect- 
edly the centrifuged saliva appears to act better than plain saliva, and that 
the passage through a Berkefeld filter does not alter the action. 
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The next point of interest in the investigation is the action of the gastric 
juice on the clotting of blood. This involved the double investigation of 
the action of gastric juice on the clotting time of blood alone, and in 
the presence of saliva. The nature of the experiments was the same as 
previously, the gastric juice being obtained from the results of fractional 
test-meals taken in the wards. 

Preliminary experiments with Cat 2 were done in which saliva, blood, 
and hydrochloric acid in two different strengths were mixed. The results of 
these seemed to show that clotting was markedly delayed with the stronger 
hydrochloric acid which was used (0-5 per cent). 

The other experiments are as follows :— 


EXPERIMENT 5. TIME TAKEN TO CLOT 
in minutes 
Tube A.—Centrifuged saliva 4 c.c. 
Blood 4 c.c. .. 2 


Tube B -—Centrifuged 2 ex. 
Gastric juice, 0°18% HCl, 2 c.c. 
Blood 4 cc... 


Tube C.—Centrifuged cc. 
Gastric juice, no HCl, 2 c.c. 


Tube D.— 
Gastric juice, 0° ila HCl, 4 c.c. .. {Not clotted in 30 minutes 
Blood 4 cc... Firm clot 55 minutes 


Tube E.—Saline 4 c.c. 
Blood 4 ¢c.c. .. 


EXPERIMENT 6. 


Tube A.—Centrifuged saliva 5 c.c. 
Blood 4 cc... <<. 
Tube B.—Saliva 8 c.ce. 
Gastric juice, 0-2% HCl, 2 c.c. 


Blood 4 cc... .. 264 Clotted as a jelly 
Tube C.—Saline 5 c.c. 


EXPERIMENT 7. (Juice collected in this 
case was from a gastro-enterostomy 
and contained bile.) 
Tube A.—Saline 3 c.c. 
Blood 3 cc... “a 


Tube B.— 


Gastric juice, 0- 18% HCl, 14 c.e. 
Saliva 14 c.c. 


Blood 2 cc. .. .. 84 Clotted as a jelly 
Tube C.— 


Gastric juice, 0- a HCl, 8c.c. .. (No evidence of clot at 
Blood 8 c.c._.. one hour 


These figures appear to show that the coagulation time of blood is 
markedly delayed by gastric juice, and that this delayed period is shortened 
by the presence of saliva. It is not, however, as short as in the case of saliva 
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alone, even allowing for dilution, as is shown in Experiment 3, where dilution 
of 1-4 makes no difference to the clotting action of saliva. 
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EXPERIMENT 8. TIME TAKEN TO CLOT 
in minutes 


Tube A.—Gastric juice, 0-2% HCl, 2 c.c. 

Sod. bicarb., 1-16, 2 c.c. 

Blood 4 .. .. 66} 
Tube B.—Gastric juice, 0-2% HCl, 2c.c. 

Saline 2 c.c. 

Blood 4 c.c. .. .. Still liquid at 100 minutes 
Tube C.—Gastric juice, no free HCl, 

2 c.c. 

Saline 2 c.c. 

Tube D.—Saline 4 c.c. 


In this experiment the HCl in the gastric juice was neutralized by soda 
bicarbonate, and it will be seen that in this case the time taken to clot was 


longer than in the case of the gastric juice with no free HCl; also that the 
time taken to clot in Tube C was actually less than in the case of blood and 


saline alone. This may be accounted for by the swallowed saliva. 


CONCLUSIONS. 


The conclusions afforded by these experiments seem to be as follows :— 
(1) That there is present in saliva a substance that hastens the clotting of 
blood ; (2) That gastric juice with free hydrochloric acid delays the clotting 
of blood; (8) This delay in clotting is most marked in the presence of 
high acid juices such as occur in gastric and duodenal ulcers ; (4) The clot 
formed in the presence of free hydrochloric acid is jelly-like in character 
and never firm. 

It may be deduced therefore that the substance which hastens the 
clotting of blood is either destroyed or precipitated by weak acids. I would 
suggest that this substance is identical with tissue fibrinogen, although I have 
not been able to isolate it from saliva. 

In a case of hematemesis the quantity of blood shed is frequently large 
and appears to be proportionately larger than that shed from extensive 
wounds elsewhere—say of the limbs. This cannot be entirely accounted for 
by the hemostatic measures that are taken in such wounds. Further, the 
vomited blood seldom contains well-formed clots; it tends to be much more 
liquid in character. 

Hematemesis of a severe variety is chiefly associated with simple gastric 
and duodenal ulcers—that is, with conditions where the acidity of the gastric 
juice is high. In the other common ulcer of the stomach—carcinomatous 
ulcer—large hzematemesis practically never occurs, and it is to be noted that 
in this case the gastric juice has no free hydrochloric acid. 

I would therefore deduce from these facts, and the foregoing experiments, 
that in a case of hemorrhage from a simple gastric or duodenal ulcer the shed 
tissue fibrinogen is wholly, or in part, rendered inactive by the hydrochloric 
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acid, and that this necessary adjuvant to the clotting of blood being present 
in inadequate amount, there is marked delay in clotting, and the clots when 
formed are poor and jelly-like in character. Such a jelly-clot has obviously 
less chance of blocking an open vessel, and is very easily dislodged by the 
movement of the stomach. 

The addition of more tissue fibrinogen to the stomach under such 
conditions should materially aid the clotting, and this is supplied by saliva. 
On the other hand, some of the extra tissue fibrinogen so supplied will be 
thrown out of action by the acid gastric juice, but not all, as is seen in 
Experiments 5 and 7. 

Such being the physiological state, the treatment of haematemesis from 
simple gastric and duodenal ulcers would seem to be as follows :— 

1. The flow of saliva should be augmented by the sucking or chewing 
of some innocuous substance. 

2. The gastric juice should be neutralized by the frequent administration 
of small quantities of alkali. 

3. The movement of the stomach should be restricted by rest and the 
administration of morphia. 
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PRIMARY THROMBOSIS OF THE AXILLARY VEIN: 
A STUDY OF EIGHT CASES. 


By ERIC PEARCE GOULD, 


SURGEON TO OUT-PATIENTS AT THE MIDDLESEX HOSPITAL, LONDON ; 


anp D. H. PATEY, 


BRITISH ASSOCIATION OF SURGEONS’ ‘SCHOLAR. 


Primary or idiopathic thrombosis of the axillary vein is a somewhat rare, 
though well recognized, condition. Cadenat,! writing in 1920, was able to 
collect 27 cases, giving the credit for reporting the first case to von Schrotter 
in 1884. In England the condition does not seem to have attracted much 
attention, and the only contribution on the subject we have been able to trace 
is an article by Willan? recording three cases. In France, under the title of 
‘thrombite par effort’, the clinical features have been well established, and 
Pellot,? Lahaussois,’ Fievez,> Bazy,* and Hartmann’? have recorded examples. 
The German literature contains articles by Finkelstein, Rosenthal,® Winter- 
stein,’ Hollander, and Schepelmann,!? whilst the most notable contribution 
from America is by Lowenstein,!® who reports one case, and studies at some 
length the anatomical factors responsible for the lesion. As the number of 
cases reported by each observer has been uniformly small, and we have been 
fortunate enough to see or have access to the notes of eight patients, seven of 
whom we have been able to trace up to the present time, it was thought that a 
somewhat full report of the cases and a reconsideration of the etiological 


factors would be of interest. 


Case 1.—R. Y., male, age 24, undergraduate. 

History.—Three weeks before admission the patient noticed pain in the left 
axilla and a numb feeling at the elbow, starting immediately after an unfortunate 
round of golf in which he got into several bunkers. The next day, whilst playing 
golf again, pain in the arm became extreme and he found it swollen, with loss of 
movement in the fingers. 

On ExaMINaTION (Aug. 10, 1914).—The patient’s general condition was good ; 
pulse, temperature, and respiration normal; the whole of the left upper arm was 
swollen, but did not pit on pressure. Two masses could be felt in the outer wall of 
the axilla corresponding to the position of the axillary vessels. A thrombus could 
also be felt in the basilic vein. There was some tenderness in the infraclavicular 
region. X-ray examination showed no abnormality in the region of the shoulder. 

TREATMENT AND PRroGREsS.—He was treated by rest, the swelling gradually 
subsided, and he left hospital on Sept. 9. Reports in December, 1927, that he had 
no complaint to make about the arm. 


Case 2.—E. M., age 28, motor driver. 

History.—Seven days before admission the patient noticed pain in the right 
shoulder region and swelling of the right arm. No note was taken of what the patient 
was doing before and at the time this occurred. 

On ExaminaTION (March 15, 1920).—His general condition was good ; pulse, 
temperature, and respiration normal. The whole of the right upper limb was swollen 
and cedematous; a bluish venous patch was noticed over the shoulder, and there 
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was slight fullness in the right supraclavicular fossa; Wassermann reaction 
negative. 

TREATMENT AND ProGREss.—Under treatment the swelling slightly diminished, 
especially in the forearm, but there was still swelling of the upper arm. He left 
hospital on April 18. We have been unable to trace his subsequent progress. 


Case 3.—H. F., age 24, tailor’s cutter. 

History.—Fourteen days before admission the patient had a sore throat, and 
discharge from the right ear. He stated that at the onset of the original attack 
he was using an electrical cutting machine. Two days later the right arm became 
swollen, bluish, and painful. 

On EXAMINATION (Jan. 12, 1922).— Temperature and pulse were normal, 
general condition was fair, the whole of the right upper arm swollen and cyanosed. 
A thrombus could be felt in the basilic vein, presumably an extension. The tonsils 
were found to be septic, and removal of these was therefore advised. 

TREATMENT AND PRrOGRESS.—The arm was kept at rest. The tonsils were 
removed. There is no further notice of the progress of the arm whilst in hospital, 
but his reply to an inquiry in November, 1927, was as follows: ‘* Going on quite 
well, arm a little swollen after exertion. No stiffness of the joints.” Is able to do 
his normal work. 


Case 4.—C. A., age 40, labourer. 

History.—Five days before admission he was working with a hammer, when 
he noticed the fingers of the right hand swelling. Later the hand became weak, 
and he was unable to grip his hammer. Gradually the whole hand, forearm, and 
arm became extremely painful. : 

On EXAMINATION (Feb. 12, 1923).—The whole of the right upper limb was 
very swollen, the increased circumference as compared with the sound side varying 
from 1} in. at the wrist to 2} in. in the upper arm. There was tenderness over the 
outer wall of the axilla in the position of the axillary vein. The superficial veins 
running from the upper arm to the chest wall were dilated and prominent. Tempera- 
ture, pulse, and respiration were normal ; no evidence of infective focus. 

PROGRESS AND TREATMENT.—The patient was treated by rest and elevation 
of the limb, followed by massage ; the swelling of the arm greatly diminished. On 
discharge from hospital on March 6 there was still occasional swelling of the limb 
and some residual stiffness of the joints. On examination in November, 1927, the 
arm was normal in size, but there was a well-marked plexus of dilated superficial 
veins on the anterior aspect of the shoulder and pectoral regions. The patient was 
using his right arm for all his usual heavy work, but there was occasional swelling 
at the end of a hard day, and tasks which involved raising the arm above the shoulder 
level still caused an aching pain. 


Case 5.—A. H. W., age 38, L.C.C. inspector. 

History.—A few days before coming under observation he was assisting his 
wife to hang new curtain rods, which involved putting in eighteen screws above the 
level of his head. On the same day he noticed discoloration of the right hand and 
swelling of the arm, with stiffness and pain in the armpit, which got gradually worse. 

EXAMINATION AND PROGRESS.—The general condition on May 21, 1923, was 
good, but the whole right hand was blue and swollen, with marked superficial and 
deep cedema of the whole arm. Dilated superficial veins were obvious over the 
shoulder. The axillary vein could be felt as a firm tender cord from its commence- 
ment to the lower border of the clavicle. Treatment consisted in complete rest of 
the arm for fourteen days, followed by commencing re-use, and a few months later 
vigorous exercises to restore the movements of the shoulder. When seen again 
on Jan. 11, 1928, there was the merest trace of swelling of the right hand, with a 
tendency to blueness in cold weather. The superficial veins over the shoulder, which 
had increased in size during the first six weeks of the illness, had disappeared and 
were scarcely more noticeable than those of the left. The axillary vein could no 
longer be felt. The patient is making full use of his right arm, and is not conscious 
of any difference between the two. 
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Case 6.—G. A., age 28, hairdresser. 
History.—On the morning of admission, after placing some jars on a shelf 
above his head, the patient noticed that the veins of his right arm were prominent 
and the whole limb was swollen. Later it became painful, and he came to hospital 
and was admitted. 

On EXAMINATION (June 18, 1927).—His general condition was good, tempéra- 
ture 100°, pulse 104. The whole of the right arm was swollen and darker than the 
left, and a plexus of dilated veins was present in the shoulder region. 

TREATMENT AND ProGRESS.—The patient was treated by rest and elevation 
of the limb. The swelling gradually subsided, and he was discharged on July 4 
1927. His reply to an inquiry in November, 1927, was that he was quite well, the 
arm swelled a little, but not enough to interfere with his work. 


Case '7.—W. M., age 27, porter. 

History.—On the day previous to admission, whilst cleaning a ceiling, he felt 
pain in the right shoulder. Later the right arm began to swell and the following 
day the swelling was greater, and he was admitted to hospital. 

On EXAMINATION.—The patient was a healthy muscular man; temperature, 
pulse, and respiration normal. The whole of the right upper extremity was very 
swollen and of a cyanotic tinge, but did not pit on pressure. A plexus of dilated 
veins was apparent on the upper part of the shoulder, the direction of the blood-flow 
being from the shoulder to the chest. 

TREATMENT AND ProGREsS.— The patient was treated by rest and elevation 
of the arm, and ichthyol applications. The swelling gradually subsided. A blood 
culture was sterile and the Wassermann reaction negative. In reply to inquiry in 
November, 1927, he stated that the arm was going on weil, still a little bigger than 
the opposite side. He was doing light work, but had some stiffness on raising his 
right shoulder to wash his face. When examined in November some swelling of 
the arm could still be detected and the veins in the shoulder region were prominent. 
Movements were good. 

Case 8.—J. P., age 23, plumber’s mate. 

History.—A few days after receiving some small abrasions on the right hand, 
while performing heavy work, he noticed pain in the right axilla, followed by swel- 
ling of the arm. 

On EXAMINATION (June 28, 1927), fourteen days after the above, a thrombosed 
vein was detected in the right arm, running from axilla to elbow, with considerable 
swelling of the arm. His general condition was good. 

PROGRESS AND TREATMENT.—Treatment was by rest and elevation of the arm. 
When seen in December, 1927, the arm had returned to normal; the superficial 
veins over the right shoulder were slightly more obvious than over the left. He 
stated that he was using his arm for his ordinary work without disability. 


Analysis of Cases.—The following are the main facts which emerge from 
an analysis of these cases :— 

Sex.—All patients were of the male sex. 

Age.—The youngest was 23 years, the oldest 40. Six out of the eight 
were between the ages of 20 and 30 years. 

Side.—The right arm was affected in all patients except one. 

General Health—tThe patients were all healthy active individuals at the 
time of the onset of the trouble. 

Apparent Cause.—In all cases in which this could be determined, the onset 
appeared to have been related to some muscular effort or strain. 

Radiographs of the shoulder, blood culture, and the Wassermann test 
were negative in the instances in which these investigations were carried out. 

Typical Clinical History.—There is a remarkable similarity between all 
the cases, and a typical history would run as follows: A young man, a a few 


210 


PRIMARY THROMBOSIS OF AXILLARY VEIN 211 


hours after some unusual exercise with the right arm involving work with 
the arm elevated, develops pain or swelling or both in the arm, increasing in 
the course of the next day or two until the whole arm is swollen and some- 
what cyanosed. On examination there is slight, if any, elevation of temper- 
ature, and the general condition of the patient is good. The whole arm is the 
seat of solid swelling, with obviously dilated superficial veins running from the 
upper arm to the pectoral region ; in the axilla a firm cord is to be felt corres- 
ponding in position to the axillary vein and possibly traceable down the arm 
to the elbow. Under the influence of rest, with elevation of the arm, the 
swelling slowly subsides, and in the course of a few weeks movements of the 
joints, at first limited, become again free. Improvement continues for a 
period of months, at the end of which time the function of the arm is fully 
restored as regards all ordinary uses, the only permanent evidence of the 
condition being some slight dilatation of the superficial veins on the shoulder 
and possibly some pain on full elevation of the arm. 

Comparison with Recorded Cases.—Such a history appears to agree in 
the main with most of the recorded cases. Thus Willan reports three cases ° 
in men of ages 22, 21, 32, and all on the right side; Pellot described one case 
and refers to another twelve, and states that nine out of ten are right-sided, 
and in the male sex. Finkelstein describes two cases, one a male of 33 with 
the right arm affected, the other a woman of 24 in which the attack was left- 
sided, whilst Rosenthal reports two cases and reviews three others, all of which 
were right-sided. One of his cases is of special interest owing to the age of 
the patient, a girl 11 years old in whom the lesion followed a strain while play- 
ing at ball. Cadenat comments on the frequency of right-sided involvement. 
Bazy’s patient was a man of 27 in whom the right arm was involved. 

_ Winterstein described four cases, three of them males and one a female. 
Two of them suffered on the right side, and two on the left; but of the two 
latter, one was a weaver, whose work involved strain of the left arm, and the 
other, who was engaged in lifting bales of cloth and other heavy work, was 
in the habit of putting most strain on the left arm. In discussing this point 
Winterstein quotes Schepelmann, who reported the case of a man in whom 
the attack followed the riding of a restive horse. The man was naturally 
right-handed, but had used his left arm for controlling the horse. In most 
of the cases reported in which the attack was left-sided, the history reveals 
some definite reason for this, as in the three cases discussed by Winterstein ; 
and in Case 1 of our series it is probable that the efforts required to get out 
of a number of bunkers in a round of golf threw an extra strain on the 
left arm. 

Pathology.—The majority of authors are agreed as to the importance of 
trauma in the etiology of the condition, though Wilson! records two cases, in 
one of which he considered tuberculosis, and in the other syphilis, the causative 
factor ; and in Hollander’s patient there was no known injury. The history 
of onset, together with the fact that most of the cases are males affected on 
the right side, favours a traumatic origin. Moreover, the story of special 
left-sided strain in the patients in whom the left arm was affected affords 
further support. In many instances, too, the patient tells of some unaccus- 
tomed work with the right arm. In Case 5, for example, the attack followed 
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the use by a man of clerical occupation of a screw-driver above the level of 
the shoulder, and in Case 7 the spending of a day cleaning ceilings by a work- 
man accustomed to cleaning windows. Although Rosenthal suggested that 
the underlying lesion was a rupture of the intima, and Cadenat postulated 
two factors, firstly an expiratory effort distending the vein, and secondly an 
injury to the venous lining, to Lowenstein belongs the credit for the first 
serious anatomical study. By means of dissections he demonstrated that, in 
certain individuals, in the abducted position of the arm the costocoracoid 
ligament makes a definite indentation in the axillary vein. He therefore 
suggested that this structure is responsible for the trauma to the vein 
when the arm is abducted. His studies also led him to deny that 
pressure from the head of the humerus was of importance, as_ believed 
by Willan. 

We have endeavoured to throw light on the matter by injecting plaster- 
of-Paris into the axillary veins of post-mortem subjects, the arms of which 
were held fixed in the abducted position. In one instance a shallow groove 
was present in the cast so obtained corresponding to the position of the costo- 
coracoid ligament, while in two other casts a broad deep groove from the 
pressure of the subclavius muscle was seen. In addition, numerous dissec- 
tions showed that a practically constant anatomical feature of the vein at 
the latter level was a competent bicuspid valve, so placed that pressure by 
the subclavius muscle stretched the vein wall in the long axis of the valve. 
The valve cusps are very delicate structures, composed only of a thin sheet 
of fibrous tissue covered on either side with endothelium. We are therefore 
of the opinion that the subclavius muscle is responsible for the trauma to the 
vein, and suggest that a rupture of this delicate subclavio-axillary valve is 
the fundamental pathological lesion. As predisposing factors there are, as 
previously quoted, a distended condition of the vein due to expiratory effort, 
and the abducted position of the arm. 

Differential Diagnosis——The history and clinical features are usually so 
typical as to allow of diagnosis at a glance. In doubtful cases, the possibility 
of syphilis and tuberculosis should be considered. A skiagram will show any 
bony abnormality, or an intrathoracic tumour, whilst the thrombosis of the 
subclavian and axillary veins sometimes met with in cardiac failure is easily 
distinguished by the general condition of the patient. We have met with one 
case in which the diagnosis of primary axillary thrombosis was wrongly made— 
a man, age 43, in whom the left arm was affected. The condition subsided, 
and he was able to rejoin the army, but eight months later it was discovered 
that he had an aneurysm of the arch of the aorta. Before death the arm 
again became very swollen. 7 

Prognosis and Treatment.—The prognosis appears to be uniformly good. 
All that is required in the way of treatment is elevation of the arm for two to 
three weeks, followed by massage. Embolism is a theoretical danger, but 
in fact the only case in which this has occurred is one (quoted by Cadenat) 
in which Schepelmann operated and removed the clot. Bazy and Guyot, and 
Jeanneney,!* have also operated upon the vein. Wilson mentions one case 
which was treated by multiple incisions to relieve cedema. It would appear 
that all such drastic active methods are unjustifiable. 
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SUMMARY. 
Detailed notes are given of eight cases of primary thrombosis of the axil- 


lary vein. 

From these a typical history is constructed, and this is compared with 
those of cases previously published. The etiology is discussed, and short 
comments are added upon the differential diagnosis, treatment, and prognosis. 
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THE SIGNIFICANCE OF HEPATITIS IN RELATION TO 
CHOLECYSTITIS: AN EXPERIMENTAL STUDY.* 


By A. L. WILKIE, MontTreEAt. 


In recent discussions on gall-bladder infections the relation of the so-called 
hepatitis to cholecystitis has occupied a great deal of attention. Based on 
Graham’s! observations, the theory of a primary hepatitis with a secondary 
lymphatic spread of the infection to the gall-bladder claims many supporters. 
The presence of pathological liver changes in conjunction with gall-bladder 
inflammatory disease has long been recognized, and so the question arose, and 
is still a matter of dispute, whether the hepatitis or the cholecystitis is the 
primary lesion. In a previous communication’ it was stated that in experi- 
mental animals, where cholecystitis had been produced by direct inoculation 
of bacteria into the wall of the gall-bladder, it was possible to trace the spread 
of infection to the surrounding liver substance. This fact was clearly observed 
by means of exploratory laparotomies from time to time. In order, however, 
to provide more conclusive proof that the gall-bladder is the seat of the primary 
lesion and the liver changes are secondary, the following series of experiments 
was carried out. 


TECHNIQUE OF THE EXPERIMENTS. 


In these experiments rabbits only were employed. The abdomen was 
opened, and the gall-bladder dissected and completely separated from its 
liver-bed, its only connection remaining being the cystic duct and the cystic 
vessels. A small portion of omentum was then interposed between the liver 
and the gall-bladder, and the latter drawn back into position by means of 
suture. In several of the animals the cystic duct was ligated, great care being 
taken not to include the vessels. In this way any lymphatic or blood connec- 
tion that might exist between the gall-bladder and its bed was completely 
severed, and the interposed omentum served as a barrier between the two. 
About three weeks were allowed to elapse before any further procedure was 
adopted, so that all animals might completely recover from the primary opera- 
tion. At the end of four months animals which were used as controls showed 
no ill-effects from this operation, and when killed the gall-bladder showed 
no definite pathological change. The interposed omental tissue remained and 
the neighbouring liver substance was normal (Fig. 198). The microscopic — 
study was carried out by means of complete transverse sections through the 
gall-bladder and neighbouring liver substance. 

The experiments on the remaining animals, prepared as already stated, _ 


* From the Department of Experimental Surgery, University of Edinburgh: Director 
Professor D. P. D. Wilkie. 


HEPATITIS IN RELATION TO CHOLECYSTITIS 215 


may be classified under two headings: (Group 1) The production of chole- 
cystitis by intravenous injections of streptococci in those animals where 
the cystic duct had been previously ligated; (Group 2) The production of 
cholecystitis by intravenous injections of streptococci in the animals in which 
the cystic duct was not occluded. 


Fic. 193.—Transverse section of rabbit’s gall-bladder and liver-bed, showing omentum 
interposed, four months after operation. No thickening of gall-bladder walls, 


Fic. 194.—High-power photograph of liver substance at the margin of interposed omen- 
tum. Note the absence of any definite inflammatory change in the liver substance itself. 


| 

e 


216 THE BRITISH JOURNAL OF SURGERY 


Group 1.—In this group it is fairly evident that, since the gall-bladder 
was separated from its liver-bed and the cystic duct tied, organisms could be 
conveyed to the gall-bladder only by means of the blood-stream through the 
cystic artery. The organisms injected were pure cultures of streptococci in 
saline suspension previously isolated from human cystic lymph glands drain- 
ing diseased gall-bladders. These streptococci, when injected intravenously 
in small numbers at weekly intervals, have been shown to produce a slow but 
progressive cholecystitis in animals.2? The animals in this group of experi- 
ments received from six to seven intravenous inoculations at weekly intervals, 
and were killed at the end of four months. Im all cases a definite chronic 


Fic. 195.—Rabbit’s gall-bladder and liver four months after intravenous streptococcal 
injections. Note omentum interposed between gall-bladder and liver. Marked chronic 
cholecystitis. (Inset: Calculus composed mainly of cholesterin removed from the interior 
of this gall-bladder.) (Actual size.) 


cholecystitis was observed, characterized by marked thickening of the gall- 
bladder wall, due to inflammatory fibrous tissue associated with small-celled 
infiltration. In the region of the liver-bed the interposed omentum had fused 
with the gall-bladder wall, making it very difficult to distinguish the line of 
demarcation. The line of demarcation of liver substance, however, was 
quite sharp. The liver substance appeared normal, and no evidences of any 
inflammatory infiltration could be observed (Fig. 194). The liver changes so 
commonly associated with cholecystitis were absent. 
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Fic. 196.—Cholecystitis produced by means of intravenous inoculation, the gall-bladder 
having been previously separated from the liver-bed. Note marked thickening of all layers, 
and inflammatory-celled infiltration. This is well seen in the subepithelial layers. 


Fic. 197.—Microphotograph of normal gall-bladder of rabbit, photographed with the 
same power as Fzg. 196 for comparison. 
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Group 2.—In the second group of experiments a technique similar to 
that of Group 1 was employed, with the exception that the cystic duct was not 
ligated. After repeated intravenous streptococcal injections, cholecystitis 
developed as before (Fig. 195). Microscopic sections showed an enormous 
increase of inflammatory tissue associated with cellular infiltration in all coats 
(Figs. 196, 198). This is well seen when compared with the rabbit’s normal 
gall-bladder photographed with the same power (Fig. 197). The demarcation 
of liver substance, as before, was clear. No inflammatory infiltration was 
observed in spite of the great reaction in the gall-bladder wall itself 
(Fig. 199). 

Finally, as a control, organisms from the same cultures as those used 
above were injected intravenously into rabbits without any previous opera- 
tive procedure. Cholecystitis developed as already recorded, and when a 
period of four months had elapsed transverse sections of the gall-bladder and 
liver-bed were made. The gall-bladders showed typical intramural chronic 


Fic. 198.—High-power photograph of a portion of Fig. 196. 


(productive) changes. The inflammatory reaction, however, was not con- 
fined solely to the gall-bladder wall, but had invaded the surrounding liver 
substance as well (Fig. 200). The line of demarcation between the liver sub- 
stance and the gall-bladder was ill-defined. The liver cells themselves were 
pale and hazy, inflammatory-celled infiltration was present, and an increase 
of fibrous tissue observed in the interlobular areas, especially surrounding 
small bile channels. This picture was a contrast to those of the former groups 
of experiments. 
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Fic. 199.—Section of rabbit’s liver at the margin of interposed omentum. Note sharp line 
of demarcation of liver substance, showing no definite inflammatory reaction. 


_ Fic. 200.—Section of rabbit’s liver taken at a short distance from the gall-bladder bed. 
This animal received five weekly intravenous streptococcal inoculations. No previous opera- 
= = been carried out. Note inflammatory processes invading liver substance in irregu 
patches, 
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From these simple observations certain facts may be deduced. Chole- 
cystitis produced in previously normal animals by the intravenous injection 
of streptococci was also seen following the injection of similar organisms into 
animals in which the gall-bladder had previously been separated from its 
liver-bed. Even when the cystic duct in addition was occluded, chronic 
intramural cholecystic changes resulted from intravenous inoculations of 
streptococci. The organism, therefore, must have reached the gall-bladder by 
the cystic artery. Further, in the cases where the gall-bladder was separated 
from the liver, and cholecystitis produced, no hepatitis resulted. In cases 
where the gall-bladder was undisturbed, hepatitis was invariably present. 
Therefore it seems logical to assume that the liver changes produced in the 
latter group were the result of a direct spread of the infection from the primary 
gall-bladder lesion. Where lymphatics and blood-vessels, if present, were 
severed, and omentum interposed between the gall-bladder and its liver-bed, 
the routes of spread were cut off and no hepatitis resulted. 


CONCLUSIONS. 


1. There is experimental evidence that the intramural gall-bladder lesion 
in cholecystitis precedes the common liver changes in that disease. 
2. The infecting organism in all canine reaches the gall-bladder wall 


by way of the blood-stream. 


In connection with this work I wish to express my thanks to Professor 
D. P. D. Wilkie and to the technical staff of the Department of Experimental 
Surgery, University of Edinburgh. 
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GANGLIONEUROMATOSIS OF THE ALIMENTARY TRACT. 
By HUGH POATE anv KEITH INGLIS, Sypney. 


CLINICAL REPORT (Hucu Poarte). 


Ex-PrivaTE B. T., 30 years of age, was admitted to hospital in April, 1925, 
complaining of flatulence, fullness and discomfort in the epigastrium, and 
pain behind the right shoulder. The symptoms were most noticeable just 
before meals or when the patient was in a cramped position for. long—for 
example, whilst riding or driving. There had been some fullness and pain in 
the right side of the abdomen; the pain was worse if he was constipated. 
From 1923 onwards the bowels had tended to become sluggish. Symptoms 
had been complained of since 1919, but the dyspepsia had been worse during 
the nine months immediately preceding the last operation. About twelve 
months prior to this operation there had been some dry retching, but there 
had never been any vomiting or melena. In 1919 the patient’s weight was 
11 st. 8 lb., but at the time of his second operation it had fallen to 10 st. 4 lb. 
He was blown up at Messines in June, 1917; he sustained no obvious injury, 
but while in hospital in England it was noticed that he had a swelling in the 
right loin. An operation was performed, and it is stated in his record that 
“a cystic retroperitoneal tumour was removed from the right loin. The 
kidney was found to be normal ”’. : 

PuysicaAL EXAMINATION.—This revealed nothing abnormal except a 
peculiar fullness in the right side of the abdomen. There was no tenderness. 
Opaque-meal examinations with the X rays showed a constant deformity of 
the duodenal cap, with a reflex transient incisura near the fundus of the 
stomach. The X-ray diagnosis was chronic duodenal ulcer. No examination 
of the intestinal tract was made. 

OPERATION (May 7, 1925).—The abdomen was opened by a right supra- 
umbilical paramedian incision. A chronic ulcer was found on the anterior 
wall of the first part of the duodenum, and a large soft mass was felt in the 
ascending colon. This mass, which resembled a chronic intussusception 
extending as far as the hepatic flexure of the colon, was composed partly of 
a soft neoplasm inside the bowel, and partly of cecum and ascending colon 
which were greatly distended by the growth. The whole mass was delivered 
through the incision without any difficulty, and the portion of bowel 
between the terminal ileum and proximal part of the transverse colon was 
resected. The ends of the bowel were closed, and a lateral anastomosis 
between ileum and transverse colon was performed. All raw areas were 
covered with peritoneum. The duodenal ulcer was then oversewn and a 
posterior gastrojejunostomy performed. 

The patient showed no sign of shock and made an uninterrupted recovery. 
When interviewed some eighteen months later he was free from all symptoms 
and showed no evidence of any abnormal state. 
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PATHOLOGICAL REPORT ING.Is). 


Macroscopic Examination—The specimen (Fig. 201) was examined after 
fixation in Kaiserling’s No. 1 solution (10 per cent formalin) and mounting in 
Frost’s (sugar) solution. It consists of the lowest portion (4°5 cm. long) of 
the ileum, the cecum, the appendix, and the ascending colon, all in one piece. 
The external surface of all portions of the specimen presents no abnormality. 

The Ileum.—Projecting into the lumen of the ileum are two firm nodules ; 
the larger is situated 4 cm. from the ileocecal junction, is approximately 
1 cm. in diameter, and is attached to the wall of the bowel by a flaccid 
pedicle approximately 1 cm. long; the smaller is situated 3 cm. from the 


Fic. 201.—Specimen removed at operation. 


ileoceecal junction, is 0-8 cm. in diameter, and has practically no pedicle. 
Both nodules are covered by apparently intact mucous membrane. 

The Caecum and Appendix.—In the cecum are two irregularly rounded 
tumour masses projecting into the lumen; the larger is approximately 4 cm. 
in diameter, situated in the fundus inferior to the ileocecal junction; the 
smaller is approximately 1-5 cm. in diameter, and is situated at the junction 
of the cecum with the ascending colon. Apart from these two isolated 
tumours, quite two-thirds of the wall of the cecum is diffusely thickened by 
neoplastic tissue. The thickened portion measures approximately 1 cm. from 
serous to mucous surface, whereas the normal portion is only a few millimetres 
thick. The appendix, which is 10 cm. long and 0-5 em. in diameter, was not 
examined microscopically. To the naked eye it presents no features of special 
significance. 


e 
| LG 
al 


NEUROMATOSIS OF ALIMENTARY TRACT 223 


The Ascending Colon.—The main growth commences 1 cm. above the 
ileocecal junction and extends approximately 20 cm. up the ascending colon ; 
about nine-tenths of this portion of the bowel is involved in new growth, 
which takes the form of lobulated tumours projecting into the lumen. The 
greater part of the growth is composed of three large masses each measuring 
approximately 10 cm. by 5 em. and projecting 3 to 4 cm. into the lumen. 
The margins of these masses are overhanging, and the surfaces, though slightly 
irregular, are smooth and covered by apparently intact mucosa. The contour 
of these masses may have been altered during fixation. In addition to these 
three main tumour masses there are some smaller ones which, except for size, 
are almost identical with the larger ones. From an examination of the 


Fic. 202.—Illustrates the fibrocellular struc- Fic. 203.—Showing abnormal nerve-trunks» 
ture of which the greater part of the tumour is a form assumed by the growth in places. 
composed. A small amount of adipose tissue Intermediate stages between those illustrated in 
is enmeshed in the growth. (x 100.) Fig. 202 and Fig. 203 occur. ( x48.) 


specimen it seems likely that, apart from the tumour masses, the ascending 
colon is somewhat larger than normal, but this is uncertain. 

Microscopic Examination.—Both large and small tumours were examined 
microscopically, and the structure is much the same in both. The greater 
part of the tumour masses is composed of fibrocellular tissue (Fig. 202) in 
which little resemblance to nerves can be detected. In places the tumour is 
composed mainly of enlarged and abnormal nerve-trunks (Fig. 203), and inter- 
mediate stages between these two extremes are to be seen. Some of the 
abnormal trunks are surrounded by dense fibrous tissue. These fibrous zones 
may be the result of long-standing inflammation, but I think it is more 
probable that they are part of the new growth. 

The tumour masses are situated within the circular muscle of the bowel 
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in the region of Meissner’s plexus. Though most of the neoplastic tissue is 
external to the muscularis mucose, growth is also present to a slight extent 


INA 


Body 


degenerate) within and without the mus- 
cularis mucose. The portion of tissue 


Fic. 204.—Includes a cluster of ganglion included in this illustration was situated on 


cells situated in the substance of a small the surface of one of the larger tumour 
tumour mass which was approximately masses. ( X95.) 


0-5 cm. in diameter. (x 175.) 


within the muscularis. Ganglion cells 
are evident in large numbers, sometimes 
scattered widely, the individual nerve- 
cells being isolated, at others collected 
into clusters. The great majority of 
the ganglion cells are degenerate, but 
here and there they are sufficiently 
well preserved to place their identity 
beyond doubt. The degenerate changes 
in the nerve-cells may be accounted for 
in part by bad fixation, but in sections 
from other specimens treated in the 
same way as this one, the ganglion 
cells are much more distinct, so that 
probably faulty fixation is not entirely 
to blame for the degeneration of the 
nerve-cells in this tumour. Fig. 204 
shows a cluster of nerve-cells in one of 
Fig. 206.—Photomicrograph taken from the tumour nodules. F ig. 205 shows 
the end of a section. | Tt incitides @ portion nerve-cells (mainly degenerate) within 
ing for the increased thickness of the vessel and without the muscularis mucosz. 


i ibly of lastic and not in- 
The surface epithelium in the mucous 
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membrane appears fragmentary; this may be due partly to the fact that the 
specimen was packed with cotton-wool, but it may be due also to the inflam- 
matory reaction which is very conspicuous in the mucous membrane. A 
striking feature of the inflammatory tissue is the large number of eosinophils 
present. Though most conspicuous in the mucous membrane, inflammatory 
cells, particularly eosinophils, are fairly numerous in the tumour substance 
proper. 

In a plexiform neuroma of the hand and forearm reported by Bell and 
Inglis!, the walls of some vessels of the part showed thickening of an unusual 
kind; this was thought to be due to involvement of the nerves of the vessel 
in the pathological process. In the present specimen there are some vessels 
with thickened walls (Fig. 206) in which the changes are somewhat unlike 
those of inflammation, and though the appearances are less striking than in 
the case cited, it is possible that the tissue accounting for the increased thick- 
ness of the vessel wall is neoplastic and not inflammatory. The inclusion of 
adipose tissue in the substance of the growth is evident in Figs. 202 and 205. 

Until recently neurofibromata were regarded as of mesoblastic origin ; 
but, as pointed out by Roman and Arnold? when reporting a case of ganglio- 
neuroma of the pelvic tissue and organs, etc., in a child, recent work suggests 
that they are made up of nerve-fibre cells of Schwann, which are now con- 
sidered to be of epiblastic origin. If these opinions are correct, probably all 
the neoplastic tissue in our specimen is of neurogenic origin. 

All the sections examined were cut from tissue embedded in paraffin ; 
most of them were stained with hemotoxylin and eosin, a few of them by van 
Gieson’s method. 
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THE SIGNIFICANCE OF THE BLOOD-CHOLESTEROL IN 
GENITO-URINARY SURGERY. 


By JAMES MAXWELL, 


PHYSICIAN TO OUT-PATIENTS, ROYAL CHEST HOSPITAL, LONDON, 


TuHE problem of the functional efficiency of the kidneys, and the consequent 
ability of any given patient to combat successfully the strain of an operation 
upon the urinary tract, is one which has exercised the mind of surgeon and 
pathologist alike for many years. The apparent clinical condition of the 
patient is not by any means an infallible index of his powers of resistance 
to the additional strain thrown upon his excretory mechanism by a surgical 
operation, and consequently the assistance of the chemical pathologist has 
been invoked in order to supply additional information on this point. 

The estimation of renal function by means of the blood-urea and urea- 
concentration tests affords information of value to the clinician, but now and 
again disaster occurs in spite of laboratory results which would seem to 
to indicate a reasonable margin of safety for operative procedure. The 
latent factor which at times defies both clinical examination and chemical 
tests appears to be a lowered power of resistance on the part of the patient 
to the bacterial infection which is an almost invariable concomitant of opera- 
tions on the lower urinary tract. 

Attempts have therefore been made by many observers to estimate 
beforehand the importance of this factor in each individual case, and particular 
attention has been paid by MacAdam and Shiskin! to the value of estimations 
of the cholesterol content of the plasma from a prognostic point of view. As 
a result of the investigation of 88 cases of prostatic enlargement they formu- 
lated certain conclusions which may be briefly summarized as follows. 

The cholesterol content of the plasma appears to be a fair measure of the 
degree of resistance to infection possessed by the individual, and such estima- 
tions form a useful guide to the degree of operative risk in cases of urinary 
obstruction. Assuming the lower limit of the plasma-cholesterol in health to 
be 0-180 grm. per cent—a point which will be discussed later—they found 
that, of 18 cases yielding a value below this limit, 16 died of pyelonephritis 
while only 2 recovered. Of the 70 cases yielding a cholesterol value above 
0-180 grm. per cent, 11 died, only one of them, however, as a result of an 
ascending urinary infection. It was also noted that, in a large proportion of 
the cases in which a low cholesterol value was found, the clinical condition 
did not contra-indicate operation, and such clinical evidence as there was 
depended upon some degree of defect in renal function rather than upon the 
latent sepsis from the effects of which the patients ultimately succumbed. 
They considered that the test is of much less value in cases of malignant 
disease, the cholesterol figure being frequently high even when pyelonephritis 
co-exists. 

Thus, from these conclusions, it would appear that we have now available 
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a test which will yield information of great prognostic value to the genito- 
urinary surgeon—a test, indeed, which is capable of correctly forecasting 
disaster in cases which clinically appear to be reasonably good operative 
risks. The value of this test therefore promises to be such that any additional 
cases are worthy of record, and the sole object of this paper is to report a 
short series of 26 cases, with a critical survey of a few of the theoretical con- 
siderations underlying the test. The cases here recorded formed part of a 
larger series of renal conditions of all types, the ‘medical’ cases having been 
already reported, elsewhere.?, In each case the method of estimation was 
identical with that employed by MacAdam and Shiskin,® so that the results 
should be strictly comparable. 


THE FACTORS WHICH INFLUENCE THE PLASMA-CHOLESTEROL. 


At the time of the publication of the paper quoted above,! the normal 
limits for the plasma-cholesterol were thought to be quite clearly defined, and 
numerous references were adduced in support of figures between 0-13 and 0-19 
per cent, with an average value of 0-16 per cent. More recent observations 
by Gardner,* however, suggest that much wider limits may be compatible 
with perfect health, figures varying between 0-08 and 0-23 per cent having 
been recorded in normal adults. Thus it can be seen that a result of 0-11 
per cent need not now be regarded as a finding of definite pathological signi- 
ficance, whereas a short time ago such a result would have been classed under 
the heading of hypocholesterinzemia. 

It is very probable that each individual in health has a definite level, 
somewhere between the limits quoted, from which level there is normally but 
little variation. In disease, therefore, it is possible to vary from that level to 
quite a considerable degree before the figure transcends the so-called normal 
limits, and so the less gross abnormalities may pass unrecognized. Thus, 
in an individual whose plasma-cholesterol is normally in the region of 0-13 
per cent, disease might easily cause a rise to 0-19 per cent, but this figure 
would have to be accepted as within the normal limits, and its proper signifi- 
cance would therefore not be accorded to it. Conversely, we are not strictly 
justified in accepting as normal a plasma-cholesterol, even within the limits 
quoted above, in a patient suffering from any disease, unless we have also a 
record of a previous finding before the onset of the disease. 

In this respect it must be clearly recognized that the interpretation of 
plasma-cholesterol results differs considerably from that of the other common 
chemical examinations of the blood. The blood-urea and blood-sugar have 
much less variable normal values, and neither is so liable to be affected by a 
multitude of external factors, partly recognized, but still partly unknown, as 
is the plasma-cholesterol. 

The following factors, singly or together, may play a part in causing 
changes in the plasma-cholesterol, only such factors being considered here as 
are likely to be of influence in genito-urinary cases :— 

Age.—There is a well-known tendency for the plasma-cholesterol to be 
raised in association with arteriosclerosis ;2_ therefore the average normal 
values in the cases under discussion, all of which were over 50 years of age, 
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will have a tendency to run at a higher level than would be found in a corres- 
ponding group of younger adults. 

Anemia.—In all conditions associated with a marked degree of anemia 
it has been shown by MacAdam and Shiskin* that the plasma-cholesterol is 
diminished, the decrease becoming marked when the red-cell count falls 
below 50 per cent of the normal. This factor must therefore be considered 
in all cases in which severe hematuria has occurred prior to the plasma- 
cholesterol determinations, and low results should be interpreted in conjunc- 
tion with the red-cell count. ; 

Infection—In the majority of cases of disease in the lower part of the 
urinary tract the bladder is already infected to some extent; in the remain- 
ing cases it rapidly becomes so following operation. It is the influence of 
this particular factor which is the subject of the present paper, so that it 
would be well to consider what is already known concerning the reaction of 
the plasma-cholesterol to infections. In most acute infections the plasma- 
cholesterol is found to be low, especially in patients dying of the disease,* ® 
and these observations are borne out by several cases in this series. On the 
other hand, during recovery and the development of immunity the plasma- 
cholesterol is said to increase,® although the mechanism by which this occurs, 
and its significance, are as yet imperfectly understood. | 

Uremia.—In this condition normal figures are usually found,? and 
probably, of itself, this factor may be ignored in the interpretation of the 
plasma-cholesterol results. 

Malignant Disease.—The results obtained in cases of malignant disease 
are apt to be confusing. Some authors, e.g., Luden,’? have reported high 
figures in malignant disease. Brunton,® on the other hand, obtained very 
variable results in such cases, and my own experience has been similar. It 
must be remembered, also, that frequently the diagnosis of carcinoma in a 
prostate is only made by microscopical examination, so that, as far as inter- 
pretation of results is concerned, all cases of prostatic enlargement should be 
considered together; it is only rarely that-one is able entirely to exclude the 
possibility of malignant change in a prostate, solely upon clinical evidence. 

Acute Retention of Urine.—This appears at times to be an important 
factor in influencing the behaviour of the plasma-cholesterol, and its influence 
upon the findings will be discussed later. 


SUMMARY OF RESULTS OBTAINED. 


The cases reported here are not strictly confined to cases of prostatic 
enlargement. Pre-operative diagnosis is not infallible, so that it was thought 
preferable to take any cases of disease in the lower urinary tract and investi- 
gate the state of the blood, correlating the results obtained with the clinical, 
operative, and, when necessary, post-mortem findings. The case-incidence 
was as follows :— 


Prostatic enlargement (innocent) 
Prostatic enlargement (malignant) 
Papilloma of bladder. . 
Carcinoma of bladder 
Stricture with acute retention of urine 


Total 


2 

1 

3 
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In each case several cholesterol estimations were performed at intervals, 
and the results were then expressed in the form of curves, several of which 
are appended. It was found that, by this method, more could be learned of 
the behaviour of the plasma-cholesterol under different cireumstances ; in all 
cases at least one observation was made before any operation was carried out. 

Cases having a Low Plasma-cholesterol (Table I)—For purposes of com- 
parison with the previously recorded cases, the value of 0-13 per cent is 
accepted as the dividing line, figures below this being regarded as low. As 
has been already pointed out, recent work suggests that this attitude is not 
strictly correct. 


Table I.—Prostatic ENLARGEMENT (INNOCENT), WITH Low 
PLASMA-CHOLESTEROL. 


BLOOD 
No. CHOLES- 
TEROL 


BLOOD 
UREA OPERATION REMARKS 


Per cent | Per cent 


104 0°12 


43 | 0°09 0°28 Cc Post-mortem showed pyelonephritis 
57 0°08 0:064 c+P Recovered 

69 0°12 0°035 P Pyemia. Died 

87 | 0°12 0°15 Recovered 


0°07 Recovered 


C = Cystotomy only. C + P = Cystotomy with subsequent prostatectomy. 


P = Single-stage prostatectomy. 


Of the 17 cases of innocent enlargement of the prostate, 5 were classed 
in this group. Of these cases, 8 recovered and 2 died, in both of which 


Prostatectomy 


0°20 


PLASMA CHOLESTEROL 


Oct. 13 20 27 Nov. 3 10 
Fie. 207.—Acute retention on October 10: death from pyzmia. 


pyelonephritis was found on post-mortem examination. In one of these 
cases, however (No. 43), a severe degree of uremia was already present before 
the patient came under observation, and death appeared to be more directly 
due to this cause than to the concurrent infection. In the second case (No. 69) 
the patient was suffering from acute retention of urine with an initial plasma- 
cholesterol of 0-12 per cent. A single-stage prostatectomy was followed by 
a rise in the cholesterol to 0-18 per cent four days after operation. Ten days 
VOL. XVI.—NO. 62. 16 
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later the temperature rose suddenly, with rigors and other evidence of pyzmia. 
and from this time the cholesterol rapidly fell until the patient’s death. At 
post-mortem abscesses-were found in the kidneys, heart, and other organs, 
The curve obtained from this case is set forth in Fig. 207. For purposes of 
comparison, Case 87, with an initial plasma-cholesterol of 0-12 per cent was 
investigated at intervals for six months, with results always between 0-12 
and 0-15 per cent. He has subsequently undergone the second stage of the 
operation successfully. 

Cases having a Normal Plasma-cholesterol (Table II).—Of the 12 cases 
in this group, 5 were clinically bad operative risks, in spite of the normal 


Table II.—PrRostatTic ENLARGEMENT (INNOCENT), WITH NORMAL 
PLASMA-CHOLESTEROL. 


| 
No. — OPERATION REMARKS 
Per cent | Per cent 

46 | 07145 0°034 Nil Clinically unfit for operation 
56 | 0°15 0-04 P Good recovery 

63 | 0°20 0-08 a Septicemia. Death 

73 | O16 0-06 C +P | Good recovery 

81 | O15 0:03 Cc Death following pyelonephritis 
88 | 0°20 0°03 Nil Clinically unfit for operation 
89 | 013 0°05 Nil Clinically unfit for operation 
119 | O17 0-03 Good recovery 
120 | O19 0-04 C +P _ | Good recovery 
154 | 0-19 0°69 Catheter | Died in uremia 

155 | 0-13 0°21 Catheter | Discharged unfit for operation 
159 | 0-13 0°04 C +P | Good recovery 


= Cystotomy only. C + P = Cystotomy with subsequent prostatectomy. 
P = Single-stage prostatectomy. 
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PLASMA CHOLESTEROL 


Oct, 21 28 Nou. 4 1 18 
Fic. 208.—Innocent enlargement of the prostate: good recovery. 


cholesterol figures, and no operation was undertaken; one of these cases 
(No. 154) died in uremia very soon after admission to hospital. Of the 
remaining 7 cases, 5 recovered following operation and 2 developed septic 
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complications and died. Thus, out of 12 cases, all showing a normal initial 

cholesterol figure, only 5 progressed safely through operation to recovery. 
Two charts are shown from among the cases which recovered following 

operation. In the first case (Fig. 208) the two-stage operation was per- 
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Fic. 209.—Innocent enlargement of the prostate: good recovery. 


formed. The cholesterol fell following operation, and the second stage was 
carried out when the plasma-cholesterol was 0-11 per cent. Nevertheless the 
patient made a perfect recovery. The second case (Fig. 209) illustrates the 


Prostatectomy 


PLASMA CHOLESTEROL 


14 21 
Fic. 210.—Innocent enlargement of the prostate: septicemia, death. 


Oct. 7 


changes which occurred following upon the one-stage operation, a perfect 
recovery again ensuing in this case. In the other cases which recovered 
similar curves were found. By way of contrast to the curves already 
described, is the chart shown in Fig. 210. The patient was a healthy man, 
age 62, in whom all the tests were favourable, and whose plasma-cholesterol 
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before operation was between 0-18 and 0-20 per cent. Three days after opera- 
tion he developed a wound infection, rapidly followed by streptococcal septi- 
cemia, and died on the fourteenth day after operation. The steady and 
rapid drop in the cholesterol content of the plasma is very striking. In the 
other case which terminated fatally as a result of pyelonephritis, the choles- 
terol fell from 0-15 to 0-09 per cent within sixteen days after operation, the 
type of infection being somewhat less acute than in the preceding case. 
Carcinoma of the Prostate (Table III).—Only two cases of this nature 


. were examined, the initial cholesterol findings being 0-17 and 0-12 per cent 


Table I1I.—Prostatic ENLARGEMENT (MALIGNANT). 


BLOOD 
BLOOD 
CHOLES- UREA OPERATION 


TEROL 


Per cent | Per cent 
0°17 0:05 C+P | Good recovery 


0°12 0°04 C Recovered 


C = Cystotomy only. C + P = Cystotomy with subsequent prostatectomy. 


respectively. Both recovered uneventfully after the operative measures 
indicated in the table. 

Bladder Conditions (Table IV).—In three cases of carcinoma of the 
bladder, the findings set out in Table IV were very uniform, and the operation 


Cystotomy 
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PLASMA CHOLESTEROL 


Sept. 15 22 29 Oct. 6 13 


Fia. 211.—Carcinoma of bladder: death in uremia. 


of suprapubic cystotomy was performed in each. In the first pelvic peri- 
tonitis set in with fatal result, the cholesterol falling as in the other septic 
cases. In the second death occurred as the result of uremia, the findings 
being reproduced in the chart (Fig. 211); it will be seen that the cholesterol 
remained very nearly constant. In the third case improvement resulted 
from the operation, although the growth itself proved to be inoperable. 
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In a case of papilloma of the bladder the patient had previously bled 
profusely, exhibiting a severe degree of anemia on coming under observation. 
The plasma-cholesterol was 0-16 per cent, but the patient succumbed to 
pneumonia a few days after suprapubic cystotomy. 


Table IV.— BLADDER Conprrions. 


BLooD | 
CONDITION | CHOLES- UREA 
TEROL 


Per cent | Per cent 
Carcinoma| 0°12 0:03 Died Pelvic peritonitis 
5 0°12 0°14 Died Uremia 
0°13 0°03 | Improved | Cystotomy only 
Papilloma; 0°16 0-07 Died Severe anemia. Pneumonia 


Acute Retention of Urine due to Urethral Stricture (Table V).— Three 
cases were investigated. In the first two low figures were found, and in each 
there was a rapid rise in the plasma-cholesterol following relief of the obstruc- 
tion. In the third case the blood-urea was already 0-25 per cent, and the 
plasma-cholesterol 0-135 per cent on first investigation. Suprapubiec cysto- 
tomy was performed, but the blood-urea continued to rise while the 


Table V.—STRICTURE WITH ACUTE RETENTION. 


BLOOD 
CHOLES- 


TEROL 


Per cent | Per cent 
0:09 0°095 | Recovered 
0:08 0°06 | Recovered 
0°135 0°25 Died Ulcerative pyelitis and uremia 


cholesterol fell to 0-09 per cent within two days. Post-mortem examination 
showed a marked degree of ulcerative pyelitis, although this could not be 
regarded as the sole cause of death. 

In addition to these cases, three of the patients with prostatic enlarge- 
ment suffered from acute retention of urine on admission to hospital. In 
each case the initial finding was 0-12 to 0-18 per cent. Operative relief of 
the obstruction was followed within a few days by a rise in the plasma- 
cholesterol of between 0:03 and 0:07 per cent. This point is illustrated in 
Fig. 207, to which previous reference has been made. 


CONCLUSIONS. 


It will be seen, therefore, that the results obtained in this short series 
of cases do not bear out the claims made by MacAdam and Shiskin as to the 
importance of the plasma-cholesterol from a prognostic point of view. 

The chief difficulties in the interpretation of the results appear to be the 
very wide range of variation which may be met with in normal people, and 


No. RESULT REMARKS : 
21 
59 
61 | 
10 | 
No. RESULT REMARKS if 
67 
97 
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the consequent impossibility of gauging the level in health for any given case. 
Of the other factors, acute retention of urine appears to have considerably 
more effect in lowering the plasma-cholesterol than is at present realized, so 
that deductions should not be drawn from results obtained only previous to 
the relief of the obstruction. 

The impression gained from doing the actual investigations was that 
clinical observation, combined with blood-urea and urea-concentration obser- 
vations. yielded in most cases a reasonably accurate forecast of future events. 
On several occasions a low plasma-cholesterol suggested a bad prognosis 
which did not materialize, whereas other patients with a normal cholesterol 
figure but clinically bad operative risks were either refused operation on 
clinical grounds alone or died shortly thereafter as a result of some compli- 
cating infection. 

It would seem that so many factors are concerned in regulating the 
cholesterol content of the blood-plasma that it is impossible, in the present 
rudimentary state of our knowledge, to achieve an accurate summing up, 
with consequent enlightenment, from the consideration of a single figure 
’ obtained from any individual case. What is really needed is, first, a more 
intensive study of the normal figures obtained in healthy persons ; secondly, 
more full investigation of the factors causing changes in the plasma-choles- 
terol; and lastly, a closer study of cholesterol findings and of cholesterol 
curves in different pathological states. It would be unjust to refuse operative 
assistance to any patient suffering from the effects of urinary obstruction 
merely because on one occasion previous to the proposed operation a low 
plasma-cholesterol figure had been reported. In my experience such results 
are extremely apt to be equivocal, and their interpretation is exceedingly 
open to fallacy. 


The investigations described “were performed in the laboratories of the 
Medical Professorial Unit during my tenure of the Baly Research Scholarship. 
I am indebted to the Surgeons to the Hospital for permission to investigate 
their cases, and to Professor F. R. Fraser for much helpful advice and 
criticism. 
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THE ANATOMY OF CERVICAL RIB: WITH A 
REPORT OF A CASE. 


By E. W. RICHES, 


SURGICAL REGISTRAR TO THE MIDDLESEX HOSPITAL, LONDON, 


Ir is generally accepted that there are two main types of cervical rib: the 
complete, where the rib is entirely bony and articulates with the first dorsal 
rib or with the sternum; and the incomplete, where the additional rib is 
short and is prolonged forwards by means of a fibrous cord. Wood-Jones! 


Fic. 212.—Skiagram showing bilateral cervical rib. 

states: ‘‘ Beyond the tip of the bony cervical rib . . . a ligamentous struc- 
ture generally connects the rudimentary rib either to the first rib or to the 
sternum ”’. Sargent? has carefully observed the non-ossified portion of the 
rib in twenty-two cases, and comes to the conclusion that it is a dense fibrous 
cord embedded in muscle, attached above to the rudimentary bone, whilst 
below it is most commonly attached to the first dorsal rib behind the sulcus 
subclavie. He has also observed that the band is tightened by inspiration 
and also by traction upon the arm, and has demonstrated this fact several 
times by completely detaching the cervical rib from its vertebre and noting 
that it is pulled away from its former level when an inspiration occurs. 
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The case now described appears worthy of record in that the ‘ fibrous 
cord’ consisted entirely of a muscle with a tendinous origin and a fleshy 
insertion. 

History.—The patient was a girl of 21, a seamstress by occupation. 
In May, 1926, she was admitted to the Middlesex Hospital under the care 
of Dr. Voelcker, suffering from moderately severe Graves’ disease. After 
two months of medical treatment, including radium, she was transferred 
to a surgical ward. In August Mr. A. E. Webb-Johnson ligatured the 
superior thyroid artery on each side, and one month later he removed the 
right lobe of the thyroid gland. These operations were highly successful, and 
in September she returned home much improved. 

About a month later she noticed that she was losing the use of her right 


Fig. 213.—Microscopic sect... from the right side showing bundles of striated muscle. 


thumb, and then her right hand became weaker. She also had tinglings along 
the ulnar border of her right hand and forearm. On attending the out- 
patient department in December she was found to have wasting of the muscles 
of the right thenar eminence, and of the interossei, and about 50 per cent loss 
of power of the right hand. There was slight hypo-zsthesia on the ulnar 
border of the wrist and hand. These signs were thought to indicate the 
presence of a cervical rib, and an X-ray examination showed that there was 
a short cervical rib on the right side, and also a similar condition on the left 
side (Fig. 212). In March, 1927, she was re-admitted to hospital under the 
care of Mr. Webb-Johnson. 

Despite the considerable wasting and loss of power all the muscles of 
the right hand were found to respond to faradism. 
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OPERATION.—On March 11, 1927, Mr. Webb-Johnson removed the — 
cervical rib on the right side. An incision was made just above and parallel 
to the clavicle, reaching from the sternomastoid to the trapezius; when the 
brachial plexus was retracted downwards ‘a firm fibrous band’ was found 
running downwards from the tip of the rib; this was divided, and the rib 
cut off close to its neck with bone forceps. | 

The fibrous tissue was sectioned in the Bland-Sutton Institute of Patho- 
logy as a routine measure, and on microscopic examination was found to 
consist of bundles of striated muscle fibres (Fig. 213). 

This operation was well borne by the patient; the wound healed by 
_ first intention, and considerable recovery of power in the hand was soon 
manifest. 


Fic. 214.—To show the condition of the patient after removal of both cervical ribs. 


It became evident that pressure symptoms were increasing on the left 
side ; loss of power was progressive, there was some wasting, and paresthesia 
along the ulnar border. It was therefore decided to remove the left rib also, 
and on April 27 this was done by Mr. Webb-Johnson. 

A similar incision was made above the left clavicle; the brachial plexus 
was retracted downwards and the cervical rib exposed. It appeared to 
point downwards, and from its tip sprang a strong fibrous band; this was 
traced down and found to end in a muscle belly which was inserted into the 
first dorsal rib. The muscle was divided as low as possible, and the tip of 
the cervical rib removed with bone forceps. Fig. 214 shows the condition 
after operation. 

The patient was discharged from hospital on May 23, but continued to 
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have massage. The power of the hands returned, and she resumed work in 
October. When seen in April, 1928, about a year after the operations, she had 
very good power in both hands, but the wast- 
ing remained unchanged. Her only complaint 
was of susceptibility to cold, and of some 
diminution of power in her hands when they 
were cold. 7 
DESCRIPTION OF THE SPECIMEN.—The speci- 
men removed (Fig. 215) shows the extremity of 
the cervical rib, which has been cut in section. 
Springing from the tip is a tendinous band 
which runs down for about an inch and then 
gradually broadens into a fleshy muscular belly. 
About three-quarters of an inch of this is 
shown, and its width at the lower end is about 
half an inch. The tendinous fibres are contin- 
ued on the anterior surface of the muscle, most 
- of the fleshy fibres arising posteriorly. There 
Fie. 215.—Specimen showing : are two other small muscular slips connected 
A, Tip of cervical rib; B, Tendin- 
ous band; C, Muscular belly. with the posterior surface of the cervical rib. 


DISCUSSION. 


It would appear that this muscle is of the nature of a scalene, or rather 
an intercostal, the representative of a scalene in the thorax. It arises from 
a true costal element, and so cannot be regarded as the scalenus pleuralis 
(Sibson), which arises when present from the transverse process of the 7th 
cervical vertebra, and not from the anterior tubercle or costal element. 

Professor Yeates, who has seen the specimen, is of the opinion that it is 
to be looked on as an external intercostal muscle. 

It would seem probable that the nerve-pressure symptoms were in part 
due to the respiratory contraction of this muscle rather than to simple 
pressure of a fibrous cord. 


I am indebted to Mr. Webb-Johnson for permission to publish the 
case, and to Professor McIntosh, Director of the Bland-Sutton Institute of 
Pathology, for permission to use the specimen and microphotograph. 
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THE TECHNIQUE AND RESULTS OF PARTIAL GASTRECTOMY 
FOR CHRONIC GASTRIC ULCER.* 


By JOHN MORLEY, 
HONORARY ASSISTANT SURGEON TO THE MANCHESTER ROYAL INFIRMARY. 
WITH A NOTE ON GASTRIC ANALYSIS FOLLOWING PARTIAL 
GASTRECTOMY. 


By W. MORRELL ROBERTS, 


DIRECTOR OF THE CLINICAL RESEARCH LABORATORY OF THE MANCHESTER ROYAL INFIRMARY. 


Many discussions on partial gastrectomy have been held in the past few years, 
and it is a fair criticism of most of them to say that the interest of surgeons has 
centred chiefly on questions of operative technique and immediate operative 
mortality, while too little attention has been paid to the more remote effects 
of gastrectomy upon the patients’ general health. The impetus towards the 
vogue of partial gastrectomy for simple ulcer of the stomach was undoubtedly 
provided by extravagant statements as to the frequency with which cancer 


supervened on simple gastric ulcer. Many surgeons conceived it their duty 
to perform extensive resection of the stomach for chronic ulcers that they 
_believed to be precancerous lesions. Others of us, while unwilling to accept 
pathological views of the relation of ulcer and cancer that seemed to be in 
direct conflict with our clinical experience,! yet were so impressed by the 
smooth and easy convalescence from a Polya gastrectomy, the immediate 
relief from pain, and the rapid gain in weight that often follows, that we were 
inclined to regard it as the operation of choice, and the stomach as an organ 
that could be sacrificed without serious inconvenience to our patients. For 
one must insist at the outset that a Polya gastrectomy does as a rule abolish 
gastric digestion completely. The food, with such little gastric juice as 
continues to be secreted, drops straight through into the jejunum without 
even a transient hold-up in the stomach, and all that the gastric tube with- 
draws is a little alkaline and bilious jejunal content. 

My purpose in the remarks that follow is, in the first place, to plead for 
a more critical attitude towards the Polya operation as applied to simple 
ulcer. I have for some years been impressed by the fact that a certain pro- 
portion of patients after a Polya gastrectomy, though relieved of their old 
pain and vomiting, and perhaps expressing themselves as satisfied with the 
result, yet showed a marked tendency to anemia. This tendency was most 
noticeable in those who were anzmic at the time of operation as a result of 
repeated pre-operative haematemeses.. Such cases seemed to be under some 


* The opening paper of a discussion on partial gastrectomy by the Manchester Surgical 
Society, on March 20, 1928. 
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handicap that prevented them from regenerating blood as they ought, and 
in spite of medical treatment they continued to present a lemon-yellow 
colour and some shortness of breath on exertion. 

Hartman? in 1921 reported a case in which a total gastrectomy by 
W. J. Mayo for cancer was followed twelve months later by an anemia in which 
the blood picture was typical of pernicious anemia. Hartman also referred 
to a case reported by Moynihan in 1911, where a man died of anemia without 
recurrence of growth, three years and eight months after a total gastrectomy 
for cancer. He suggests that, had a blood examination been made, this 
anzmia might have been found to be pernicious. Hurst? in 1924 reported a 
private communication to him by J. R. Bell of three other cases of Addison’s 
anemia following total gastrectomy for cancer in Vienna. Perhaps of equal 
significance is a case reported by Conybeare* in which pernicious anemia 
followed a gastro-enterostomy for gastric ulcer, and Hurst (loc. cit.) mentions 
a similar instance in the practice of Sir William Willcox. These cases, though 
undoubtedly rare, are yet numerous enough to suggest a very definite signi- 
ficance. It has long been recognized that achlorhydria is a constant feature 
of pernicious anemia. Hurst believes that achlorhydria is not only a concomi- 
tant, but an essential predisposing cause, of pernicious anemia. He quotes 
Faber, who found three cases of complete achylia with normal blood. Ten, 
seven, and three years later they developed typical Addison’s anzmia. 
Numerous similar instances have since been reported, and it is well recognized 
that pernicious anemia is sometimes preceded by an anemia of the 
‘secondary’ type. It would appear that the achlorhydria which predisposes 
to pernicious anemia may be caused by any condition in which such acid as 
is secreted is at once completely neutralized. In the Polya gastrectomy, 
particularly when it is performed for cancer or for gastric ulcer, the achlor- 
hydria is as a rule complete. 

The roéle of the gastric juice in warding off pernicious anemia or, con- 
versely, the manner in which achlorhydria predisposes to that disease, ha 
engaged the attention of various investigators. Knott> found that in over 
90 per cent of cases showing a normal quantity of free hydrochloric acid in 
the gastric juice, the duodenal contents were sterile. Where achlorhydria 
was present, on the other hand, the duodenal contents were always teeming 
with organisms which had a tendency to be fecal in type. Knott believes 
that under normal conditions waves of acidity keep down these fecal organisms, 
preventing their growth in the upper reaches of the small intestine. His work 
is in full accord with the conception that the hemolysis of pernicious anemia 
is due to bacterial toxins produced in the intestinal tract. | 

One or two points in gastric physiology must be referred to by way of 
introduction to the subject of gastrectomy. The teaching of Edkins, that 
the mucosa of the pyloric antrum alone forms the specific hormone or gastrin 
which stimulates the flow of gastric juice from the upper portion of the stomach, 
has not been confirmed by later investigators. 'Tomaschewsky,* for example, 
found that gastrin is distributed uniformly throughout the gastric mucosa. 
Steinberg, Brougher, and Vidgoff? found that when the fundus was separated 
from the antrum in dogs and various substances were introduced into the 
fundus, the fundus glands gave a highly acid gastric juice. 
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It is most important in our discussion to visualize the exact distribution — 
of the acid-secreting glands in the human stomach. The distribution of the 
oxyntic cells in the human stomach has been worked out by Miyagawa.® 
He found that the pyloric glands, containing very 
few oxyntic cells, extend three-tenths of the distance 
from the pylorus to the cardia, and are of the same 
extent on the anterior and posterior walls. After a 
transitional area 1 cm. wide, there comes the large 
area of the unfortunately named ‘fundus glands’, rich 
in oxyntic cells (Fig. 216). The important point is 
that the oxyntic cells are massed chiefly in the body 
and central region of the stomach, and are scanty both 
in the fundus proper and in the pyloric regions. 

We have, however, to consider a problem that is 
both wider and more complicated than the effect of 
gastrectomy on the gastric secretion. In doing these 
operations we have for some years been performing 
physiological experiments of a very important kind Fie. 216,—Distribution 
upon our patients, and it is only right that we should rp ee tae Pyloie 
be at some pains to assess their results. In other F, Fundal (oxyntic). 
words, we should try to estimate as precisely as 
possible the effects on our patients of the operation of partial gastrectomy. 
Before approaching that part of the paper, however, I must say snacthing 
about the technique. 


THE TECHNIQUE OF PARTIAL GASTRECTOMY. 


On the technique of the Polya gastrectomy I do not intend to dwell. It 
has become thoroughly standardized, and most surgeons will agree that the 
precolic modification is the simpler and more satisfactory form of this opera- 
tion. On various grounds, some of which I have already mentioned, I believe 
that where simple ulcer of the stomach is concerned we have available a 
sounder and more physiological form of partial gastrectomy in the modification 
of the Billroth I operation introduced some years ago by Schoemaker, of 
the Hague.® My earlier Schoemaker operations were performed with the 
crushing clamp introduced by Schoemaker, and I was soon impressed 
by the difficulty that I experienced, in all but very low ulcers, in applying 
this clamp sufficiently high up. Schoemaker’s clamp is a somewhat clumsy 
instrument, and its mode of application across the stomach from the greater 
curvature is by no means easy. Souttar’s modification’ is undoubtedly an 
improvement on Schoemaker’s clamp, but shares the disadvantage that it 
must be applied from the greater curvature. It seemed to me that a crushing 
clamp was needed which could be applied from the upper border or lesser 
curvature of the stomach, and I invoked the mechanical ingenuity of Dr. 
K. B. Pinson, Anesthetist to the Manchester Royal Infirmary, to design such 
an instrument! (Fig. 217). 

The operation is begun by dividing the lesser omentum above the pylorus, 
and the gastrocolic ligament from below the first part of the duodenum to a 
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point as far to the left along the greater curvature of the stomach as is expe- 
dient. Two small Schoemaker’s colectomy forceps are then applied side by 
side to the duodenum immediately beyond the pylorus. The duodenum is 
divided by cutting with a scalpel between these, and both forceps are pro- 
tected by swabs. The stomach is now turned over to the left, and the lesser 
omentum with the coronary or left gastric vessels is divided and the vessels 
are tied. Another Schoemaker’s colectomy forceps is applied to the stomach 
at right angles to the greater curvature at the point selected for end-to-end 
union with the duodenum. The large crush- 

ing clamp is now applied from the upper 

margin of the stomach so that it grips the 

stomach well above the ulcer, while the tip 

of its blades make contact with the tip of 

the small Schoemaker forceps (Fig. 217). 

An ordinary curved gastro -enterostomy 

clamp is applied distally to these clamps 

to prevent escape of contents, 

and the stomach is divided by 

cutting with a scalpel close to 

the sides of the crushing clamp 

and of the small colon forceps. 


Fic. 217.—Method of applying the author’s crushing clamp. The duodenum has been 
divided between clamps, and the crushing clamp and a Schoemaker’s colectomy forceps are 
applied to the stomach. 


The inner blade of the crushing clamp is now detached. A crushed frill of 
stomach wall is left projecting from the grip of the outer blade, and this is 
sutured with continuous fine catgut on a curved intestinal needle (Fig. 218). 
The outer blade is next removed, and a second invaginating catgut suture 
completes the closure of what is to be the new lower portion of the lesser 
curvature (Figs. 219, 220). The two colectomy forceps, one on the stomach 
and one on the duodenum, are now easily approximated, and end-to-end union 
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with catgut is completed. I first insert a continuous catgut stitch for the 
posterior portion of the seromuscular layer (Fig. 221), beginning at the upper 


Fic. 218 .—One blade of the crushing clamp has been removed, and the continuous 
hemostatic suture along the new lesser curvature is being inserted. 


margin with a curved needle, and entering the needle parallel to the blades of 
the forceps. The suture is knotted at the lower margin and laid aside. Two 


Fic. 219.—-Application of the invaginating seromuscular suture along the new lesser 
curvature. 


curved gastro-enterostomy clamps are applied, one to the new pre-pyloric 
portion of the stomach and one to the duodenum, and the two Schoemaker 
colectomy forceps are removed. A circular continuous stitch of catgut is now 
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inserted for the through-and-through layer (Figs. 222, 223). The sero- 
muscular stitch is then picked up and its anterior half is completed (Fig. 224). 

One or two points in this operation require emphasis. The crushing 
clamp must not be applied too obliquely, or a long and narrow tubular pre- 
pyloric portion of the newly constituted stomach will result, and this is apt to 


Fic. 220.—The new lesser curvature on com- 
pletion of the suture: viewed from behind. 


Fic. 222.—End-to-end union of stomach and 
duodenum: commencement of continuous hermo- 
static suture. For the sake of clearness the 
posterior half of the seromuscular suture is not 
shown. 


Fig. 221.—End-to-end union of stomach 
and duodenum: commencement of pos- 
terior row of seromuscular suture. 


give rise to post-operative vomiting for the first few days. There is no need 
to fall into this danger, for in cases where the ulcer is high up, a point on the 
greater curvature well to the left can be selected for the line of union with the 
duodenum. Owing to the length of the greater curvature and the ease with 
which it rotates towards the duodenum, there is never the least difficulty from 
tension at the site of end-to-end union. The gastroduodenal anastomosis 
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must be carried out with neat and accurate sutures, or some stenosis of 
the new ‘pylorus’ may result. It should always be possible for the operator’s 
finger and thumb to meet with ease through the new ‘pylorus’, when testing 
its size by invaginating the walls at the conclusion of the operation. It need 
hardly be added that the greatest care must be exercised in suturing the 
classical ‘dangerous angle’ at the upper margin of the anastomosis. 


Fic. 223.— End-to-end union of stomach Fic, 224.—The operation completed, showing 
and duodenum: hemostatic suture is shown normal form of the stomach, 
nearing completion. For the sake of clearness 
= uncompleted seromuscular suture is not 
shown. 


COMPARATIVE RESULTS OF OPERATION. 


I will now compare the results of this Schoemaker operation with those 
of the more fashionable Pélya gastrectomy as far as my own experience is 
concerned. In doing so I must compare not only the immediate operative 
mortality but the post-operative condition of the patients. 

Operative Mortality—It is convenient to classify the Polya and the 
Schoemaker operations into groups according to the conditions for which the 
operations were performed, viz., gastric ulcer and gastrojejunal ulcer. Gastrec- 
tomy for cancer is not considered in this communication, and I have not per- 
formed these operations for uncomplicated duodenal ulcer. 

Polya gastrectomy for gastric ulcer, 47 cases—3 died, mortality 6°4 per cent. 


gastrojejunal ulcer, 5 cases—0 died. 
Schoemaker ,, gastric ulcer, 68 cases—2 died, mortality 2°9 per cent. 


Of the three fatal cases of Pélya gastrectomy, two early cases died from 
leakage at the invaginated end of the duodenum, and one from post-operative 
bronchopneumonia.. Of the two fatal cases of Schoemaker gastrectomy, one 
died of acute pneumonia, and one, a man of very poor physique, died a 
few hours after operation of pulmonary cedema. In both cases post-mortem 
examinations were made, and there was no sign of leakage. — 
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ulcer, 


Fic. 227.—Stomach after operation, showing 
normal form of stomach and duodenal cap. 


Remote Results of Gastrectomy for Gastric Ulcer.—If a case of Polya 
gastrectomy is examined radiographically, the barium meal is seen to drop 
straight through into the jejunum with practically no retention in the stomach. 


Fic, 225.—Stomach before operation, showing 


The stump of stomach that is left, unless the gastrectomy has been very limited 
in extent, acts merely as a prolongation of the cesophagus. 
An X-ray examination, some considerable time after operation, has been 
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Fic. 226.—Same case as Fig. 225 after 
operation. 


carried out in a large proportion of 
the Schoemaker gastrectomy patients, 
and the illustrations given are typical 
of the appearance found. In these 
cases we find from the X-ray exam- 
ination that the food passes through 
the stomach very much more slowly 
than after the Polya operation, though 
emptying is nearly always more rapid 
than in the case of the normal stomach. 
It is remarkable in many cases to 
observe how closely the picture re- 
sembles that of the normal stomach. 
A comparison of films taken before 
and after operation will illustrate this 
point (Figs. 225, 226). In some cases 
the appearance of a normal duodenal 
cap is reproduced (Fig. 227). 

In attempting to assess the more 


remote effects of both operations, I was impressed by the need of something 
more precise and objective than a mere questionnaire about pain, appetite, 
and weight, and it seemed to me that an examination of the blood on the 


| 
a 4 
B 
64:15 
€ 
ae 
B 
ig 
“a | 
2 
he 
| 


GASTRECTOMY FOR GASTRIC ULCER = 247 


one hand, and a fractional test-meal on the other, might be carried out with 
advantage in as many patients as possible. This work has been very kindly 
done by Dr. W. M. Roberts, the Director of the Clinical Research Laboratory 
of the Manchester Royal Infirmary, and he will describe the results of his 
gastric analyses below. 

Clinical Results.—The method of assessing the clinical results has been 
to send out a list of three definite questions to the patients. These were: 
(1) Has there been any return of pain or vomiting since the operation? (2) 
What is the state of your appetite? (3) How does your weight compare with 
before operation? In addition to this, as many patients as possible have 
been interviewed personally. Of those who attended, Dr. Roberts has: exam- 
ined the blood in both the Pélya and the Schoemaker group, and has performed 
fractional gastric analysis in the Schoemaker group only. It was found a 
waste of time to do this in the Pdlya cases, as only a little bile could be 
withdrawn. 


Table I.—COMPARISON OF POLYA AND SCHOEMAKER GASTRECTOMY RESULTS. 


POLYA GASTRECTOMY FOR GASTRIC ULCER SCHOEMAKER GASTRECTOMY FOR GASTRIC ULCER 


Blood Blood 


Good Good 

Fair Fair 

Poor Poor 

Died since dis- Died since dis- 
charge charge 

Untraced Untraced 

Died Died 

Too recent Too recent 


*1 clinically anemic up to death two years after operation. . 
$1 clinically very anemic three years after operation. 


An arbitrary standard of what constitutes ‘anemia’ had to be adopted, 
and Dr. Roberts has taken a red corpuscle count of below 4,500,000, or a 
hemoglobin percentage below 60 per cent, as the criterion of ‘anemia’. All 
the blood-counts have been performed by Dr. Roberts, and the same standard 
of anemia has, of course, been applied to both the Pélya and the Schoemaker 
groups. 

In summarizing the clinical results I have classified the cases into three 
classes: ‘good’, ‘fair’, and ‘poor’. No cases operated on during the last six 
months have been taken into account. Most of the Polya gastrectomies were 
performed at an earlier date than the Schoemaker operations, and all but 
three of the Pélya group were operated on more than four and less than 
eight years ago. I began to employ the Schoemaker operation in 1922, and 
have used it with increasing frequency since that year. 

In the Pédlya cases, of those traced we have: good 24, fair 5, and 
poor 4, Fourteen of the ‘good’ group had their blood examined, and of these 


| | | 

24 14 7 | 

5 4 2 | 

4 3 3 | 

0 | 

| | | 68 | 21 | 4 | 
| 


248 


BRITISH JOURNAL OF SURGERY 


Table I1—DETAILS OF 21 POLYA GASTRECTOMY CASES WITH 3 


INATI 


AT 


AP 


PATIENT AGE SEX PAIN OR VoMITING 
(1) B. McB. 26/8/20 32 M None None 
(2) M. G. 4/12/25 45 F None None | 
Fair: 
(3) J. E. 18/2/27 52 M ++ None 
Modere 
(4) M. W. 2/8/23 35 F None A little pain after food unles 
restricted diet 
(5) F. C. 2/9/20 41 F None None 
(6) N. B. 8/8/23 44 F None None. Occasional wind 
(7) L. C. 16/4/24 63 F ++ Some pain and vomiting at inte : 
( 
(8) M. H. 28/4/20 51 F Not noted None. Feels quite well 
(9) J. S. 28/4/23 34 M None No 
(10) J. S. 26/8/22 31 M + None 
S. E. 4/1/28 52 F None No 
(12) A. C. 18/5/22 48 None None 
(13) J. W. 29/10/21 39 F None Slight pain after food. Ocea 
vomiting 
Very 
(14) R. W. 1/6/20 34 M Not noted None ” 
None 
(15) J 29/10/22 538 M 4 0 tities 
(16) M. B. 8/6/20 46 F Not noted | No pain. Slight palpitation 
food 
Fairl 
(ia) 3.0. 2/5/20 23 M Not noted None Te 
(18) M. S. 15/11/20 52 F + Much pain after food as a rule 
Tak 
(19) J. W. 17/6/20 43 M ++ Only a little wind at times Nao 
(20) M. M. 11/8/21 34 F ++ Occasional pain. Has only 
occasionally 
(21) E. P. 10/4/20 36 F + None whatever 
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INATION: SHOWING CLINICAL STATE IN MARCH, 1928. 
Bi 
BLOOD-COUNT 
APPETITE WEIGHT SUMMARY * 
R.B.O. - Hb. % | Colour Index 
Fairly good Gained a few Ib. 6,150,000 92 0°75 S 
i Good Gained a few Ib.: 5,000,000 48 0°48 GA. 
—_§ Fairly good Gained 3 stone 4,450,000, anisocytosis | 52 0°58 GA a 
Moderately good | Gained a little 3,900,000 44 0°56 FA 
unless | 
Moderate | Gained a little 4,250,000 76 0-9 
Varied | Gained 2 stone 4,750,000 62 0°65 
ind 
Improving | Increasing 3,650,000 56 0°77 
; inte 
Normal | ? 4,875,000 58 06 
well 
| Increasing 4,825,000 92 0°95 
Fair to good | Not weighed 5,350,000 66 0°62 
Good | ? 5,250,000, some aniso- | 52 | 0°45 
and poikilocytosis 
Good | Same as before 5,600,000 83 0-74 
Poor About the same 4,262,500, anisocytosis 36 0°42 
Occas | and poikilocytosis 
Very good | Normal 5,250,000 80 0°74 
Good Same as before 4,930,000 70 0-71 
‘little but feels hungry Gained 4,950,000 72 0°73 
tion 
Fairly good Gained 8 Ib. 5,235,000 89 0°85 
Very poor Gained a little 4,120,000, anisocytosis 35 0°43 
rule and poikilocytosis 
i. Takes small meals ? 4,200,000 to 0°89 
ly vo Not very good Has lost 2 stone 3,600,000, anisocytosis | 42 0°58 
yV 
Fair About the same 4,300,000, anisocytosis | 46 0°54 
and _ poikilocytosis 


*G@ = Good; F = Fair; P = Poor; A = Anemia. 
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7 showed anemia. Only one of these was a recent case (18 months), and he 
was very anemic at the time of operation. In the second group, of 5 ‘fair’, 
4 were examined and 2 were anemic, and one more escaped that condition by 
a narrow margin. Out of 4 ‘poor’, 3 were tested and all were markedly 
anemic. Of the 4 cases that died since discharge from hospital, one, who 
committed suicide two years after operation, was clinically anzmic, and of 
the 7 untraced, one was known to be clinically very anemic 3 years after 
operation. Details of the above cases are given in Table II. The state- 
ments as to anemia at the time of operation are based on clinical data only, 
as unfortunately blood-counts were not made before operation. 

Amongst the Schoemaker cases we have: good 387, fair 5, poor 0. Of 
the 37 ‘good’, out of 18 examined, 2 were anemic, but both were recent cases 
(12 months and 8 months respectively after operation) and both were profoundly 
anemic at the time of operation as the result of recent haematemeses. In the 
5 ‘fair’ results, 3 were tested and 2 found to be anemic. Of these 2 cases, 
one was operated on only 12 months ago and was anemic before operation. 
The test-meal in this case shows complete post-operative achlorhydria. The 
other case is employed in the unhealthy occupation of billiard-marker, and is 
also suffering from bleeding piles and a tendency to alcoholism. 

I conclude from these results that the Polya operation carries with it a 
serious liability to post-operative anemia, which we must attribute to the 
achlorhydria resulting from the operation. In all cases examined the anemia 
has been of the secondary type, though in some anisocytosis and poikilocytosis 
were present. One would be by no means surprised, however, if some of 
these patients should in future develop the changes characteristic of pernicious 
anemia. 

The Schoemaker patients, on the other hand, show distinctly better 
clinical results and are markedly free from post-operative anemia. With 
one possible exception the four cases of anzemia could be explained in a manner 
that exonerates the operation from any share in its causation. It may be 
claimed with some confidence that we have in this operation a procedure 
which is radical in that it removes the ulcer-bearing area and the pyloric 
sphincter and permanently lowers the acidity, while it is conservative in that 
it leaves a stomach which functions in a manner sufficiently akin to the normal 
organ. Not only is it physiologically sounder than the Polya gastrectomy, 
but it has a somewhat lower mortality, gives better clinical results, and is on 
the whole both simpler and easier to perform. 

Polya Gastrectomy for Gastrojejunal Uicer.—The small group of 5 Polya 
gastrectomies for gastrojejunal ulcer are all somewhat recent, and the number 
is too small for any general conclusions. The clinical results are so far excellent 
in each case. The radical reduction of acidity which follows the Polya gastrec- 
tomy (except in one case of this group, who still has hyperchlorhydria) is the 
strongest argument for it as the operation of choice in these very difficult. cases. 


I am greatly indebted to Dr. Margaret Greg, whose sketches made during 
the course of operations provided the basis of most of the drawings illustra- 
ting the operative technique, and also to Drs. Bromley, Gray, Paterson, and 
Twining for the help they have given in the X-ray examinations. 
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A NOTE ON THE RESULTS OF GASTRIC ANALYSIS FOLLOWING 
PARTIAL GASTRECTOMY. 


Test-meals carried out on patients within six months after Schoemaker’s 
gastrectomy in most cases showed achlorhydria, for in only 2 out of 14 cases 
examined did any secretion of acid occur. That the achlorhydria was due to 
the absence of secretion and not to neutralization of the acid after secretion 
was evident from the results of chloride estimations. The chlorides of the 
gastric contents include any hydrochloric acid secreted, whether still existing 
as such or neutralized and thus present as sodium chloride. In the cases of 
achlorhydria, the chloride concentration did not rise appreciably during the 
test, from which it may be inferred that no secretion took place. 
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Fic. 228.—Chart illustrating gastric analysis after Schoemaker gastrectomy for gastric 
ulcer. Left-hand chart without histamine. Right-hand after 1 mgrm. histamine. _ T.A.. 
Total acidity ; F.A., Free acid. 
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The test was repeated on 6 of the achlorhydric cases, 1 mgrm. of hista- 
mine being injected subcutaneously as an additional stimulus to secretion. 
In these circumstances, one of the cases showed a definite rise in chloride 
concentration and three a secretion of acid, one of which reached normal 
figures. The chart (Fig. 228) illustrates the results obtained a few months 
after a Schoemaker gastrectomy in the case of a patient who, prior to opera- 
tion, gave the hyposecretory type of curve, very common in ulcer of the lesser 
curvature. The first part of the test shows achlorhydria and rapid emptying, 
the lower curve (F.A.) representing the free acid and the upper curve (T.A.) 
the total acidity. The stomach having emptied of the gruel, a second portion 
was administered, followed, after the first sample had been withdrawn, by an 
injection of histamine, whereupon acid secretion occurred at once. 


| 
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A result such as this indicates that the failure in secretion after the 
operation is due more probably to a disorganization of the reflex or hormonal 
relations between the different parts of the stomach than to the actual diminu- 
tion in the area of the secreting surface. Further, cases examined at longer 
intervals after operation showed that the secretory capacity of the stomach 
had been largely or completely re-established, though there did not appear to 
be any clear relationship between the time that had elapsed since the operation 
and the degree of the secretory response. 

Achlorhydria also follows Polya gastrectomy, but test-meals give incon- 
clusive evidence of whether or not this is to be attributed to neutralization 
of acid; for, as a rule, only small samples are obtained from the stomach, 
owing to the almost immediate emptying, and these contain a considerable 
proportion of bile. Since bile and intestinal secretions have a relatively high 
chloride concentration, the chloride percentage of a sample containing much 
bile cannot be regarded as a criterion of gastric secretion. 
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THE SURGICAL TREATMENT OF GASTRIC ULCER, WITH 
SPECIAL REFERENCE TO THE MASSIVE ULCERS.* 


By GARNETT WRIGHT, 


HONORARY SURGEON TO THE SALFORD ROYAL HOSPITAL. 


In spite of the endless stream of literature on gastric ulcer, the subject 
remains a fascinating one. The obscure nature of the causes which produce 
and maintain these ulcers is responsible for a wide variation in the treat- 
ment, both medical and surgical. So long as these causes remain unknown, 
treatment must necessarily be empirical. I am concerned merely with 
surgical measures, which become necessary when medical treatment has 
failed permanently to heal the ulcer, when the lesion is of such a size that 
permanent healing is unlikely, when deformities of the stomach have been 
produced, and finally, when certain acute crises, such as hemorrhage or 
perforation, have arisen. I do not propose to enter into the question of these 
acute complications, and will content myself by stating that when a patient 
has had a severe hemorrhage from a chronic gastric ulcer, surgical inter- 
vention is imperative when the patient has sufficiently recovered for it to be | 
undertaken safely. That intervention should include the removal of the 
ulcer, in order to prevent a recurrence of the hemorrhage. Indirect methods, 
- such as gastro-enterostomy, are not sufficient to ensure this. 

Left untreated, or ineffectively treated, chronic gastric ulcer, after giving 
rise to much suffering and misery for many years, leads to death. This end 
may come as the result of one of the acute crises mentioned above—perfora- 
tion into the peritoneal cavity, or hemorrhage. 

There is a tendency to minimize the risk to life from acute hematemesis, 

but there is no doubt that it is a real one, and that many sufferers from 
chronic ulcer succumb in this way. Bulmer, in a series of 249 cases of hema- 
temesis from chronic ulcer, found a mortality of 11°6 per cent. It is interesting 
to notice that the mortality was higher in men than in women, and that 
several of the cases happened when gastro-enterostomy had previously been 
performed without healing the ulcer. 
_ In old-standing ulceration deformities of the stomach are ssiteaaanial 
The passage of the gastric contents into the duodenum becomes increasingly 
difficult, and the patient begins to suffer from under-nutrition, until he dies, 
worn out by pain and starvation. In some cases the end is hastened by 
pulmonary tuberculosis, which, if not actually caused by the starvation, is 
certainly made worse by it. 

According to one school of thought, gastric uleer commonly terminates 


* A paper read before the Interstate Post-graduate Assembly, Kansas City, 
Missouri, October, 1927. 
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in carcinoma. This is a highly controversial question, and opinions are now 
veering round from the extreme views which were current some years ago. 
‘The Mayo Clinic in the United States, and Moynihan and Sherren in England, 
put forward the view that about 70 per cent of gastric ulcers become carcino- 
matous. This was based on the examination by McCarty of ulcers removed 
by operation. He found associated carcinoma in 68 per cent. Wilson and 
McCarty about the same time discovered evidence of previous chronic ulcer 
in 71 per cent of gastric carcinomata, while Smithies, working in the same 
clinic, found a clinical history of previous ulceration in 60 per cent of gastric 
cancers. From these very startling figures, supposing the facts are correct, 
the only logical deductign that can be drawn is that almost every chronic 
gastric ulcer must inevitably become malignant. This must be so, if so large 
a proportion as 68 per cent are carcinomatous at the time of operation, 
operated on, as they must be, in various stages of the disease. 

The results of the treatment of gastric ulcer by gastro-enterostomy ought 
to be appalling, yet we find from the Mayo Clinic statistics (Balfour) only 
about 6 per cent of such cases subsequently developed carcinoma, and most 
of these died within two years of the operation—a fact which leads to the 
strong suspicion that they were cases of carcinoma at the time of the opera- 
tion. Indeed, Balfour states that in many of the cases malignancy was 
suspected at operation. Bamberg followed up 1025 patients, of whom only 22 
developed cancer. Again this happened mostly within two years, and the 
question of error in diagnosis arises. 

Hartman, in reviewing the results of 187 cases of gastro-enterostomy 
for ulcer (72 pyloric stenosis, 115 ulcers without stenosis), found four deaths 
from cancer, one after 18 months, one after 3 years. Both of these he looks 
upon as having been cancer originally. One appeared after 7 years and one 
after 14 years. In the last case the cancer was not situated at the site of the 
original ulcer. This leaves only one case where cancer may have been grafted 
on a chronic ulcer. | 

This question was discussed at several meetings in Manchester some 
years ago, and different views were expressed. In 1920, at a meeting of the 
Manchester Pathological Society, Professor Dean suggested that in view of 
these differences of opinion a sub-committee be appointed to investigate the 
question. Material was provided by various Manchester surgeons and examined 
carefully by Dr. J. H. Dible, who was then Professor Dean’s chief assistant 
in the Pathological Department of the Victoria University. The results of 
this investigation were published in the British JouRNAL OF SURGERY in 
1925.1 In 126 cases of chronic ulcer, malignant changes were discovered in 
none. In 38 cases of early cancer in only two did the weight of evidence 
point to malignant degeneration of a previously existing ulcer. 

The clinical aspects of the cases were carefully analysed by Morley, 
whose findings agreed with the pathological evidence. The average pre- 
operation history in ulcer was ten years and four months; and in carcinoma 
two years and three months. The latter figure is unduly high owing to the 
presence of one case giving a history of twenty years, which in a small series 
(28) has an effect out of proportion to its importance. These facts, together 
with the different distribution of carcinoma and ulcer—carcinoma at the 
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pylorus, ulcer on the lesser curve—would make it appear that the trans- 
formation of a gastric ulcer into a carcinoma is a rare event, and this I believe 
to be the true state of affairs. 

The surgical methods at our disposal in the treatment of chronic gastric 
ulcer may be classified into (1) Indirect ; and (2) Direct, the former consisting of 
attempts to alter the physiology of the stomach, while the latter are directed 
to removal of the ulcer and in most cases also a modification of the physiology. 

It is not my concern to review the numerous theories which have been 
propounded concerning the etiology of gastric ulcer. None of these is com- 
pletely satisfactory and many are of little use in enabling us to find a 
completely satisfactory method of treatment. There are two factors, how- 
ever, which by common consent have an important bearing on the persistence, 
if not the development, of ulcer. These are (1) The acid character of the 
gastric juice; and (2) Any interference with the emptying of the stomach, 
such as pyloric spasm. All methods of surgical treatment, with the exception 
of simple excision of the ulcer, are designed to modify these two factors, 
and therefore it is true to say that all methods are designed to modify the 
physiology of the stomach. 


1. INDIRECT METHODS OF OPERATIVE TREATMENT. 


The indirect methods at our disposal are gastro-enterostomy, some form 
of pyloroplasty, and jejunostomy. 

Gastro-enterostomy has been the favourite in the past, and there is no — 
doubt that it cures a large number of patients. The advocates of this opera- 
tion claim 80 per cent of cures, while the opponents put the figure at round 

about 60 per cent. All surgeons must have seen cases where the ulcer has 
persisted in spite of gastro-enterostomy, and where acute crises have arisen. 
Hemorrhage and even perforation may occur. I have had one patient in 
whom gastro-enterostomy had been done for duodenal ulcer. At the time 
of operation no gastric ulcer was noted, although the stomach was examined, 
yet eighteen months later the patient was admitted to hospital with a per- 
foration of a small ulcer high up on the lesser curve, near the cesophagus. 
Gastro-enterostomy had been unable to prevent the formation of an ulcer 
in this patient. 

The manner in which gastro-enterostomy acts in healing gastric ulcer 
is the subject of controversy. All are agreed that it acts mechanically by 
providing an efficient outlet from the stomach and obviating pyloric spasm. 
Paterson and many other surgeons believe that it has a physiological action 
also, allowing the regurgitation of bile and pancreatic juice into the stomach 
and diminishing the acidity of the gastric contents. He found that this 
acidity of the gastric contents was reduced below its pre-operative level after 
gastro-enterostomy. It is noteworthy, however, that this effect is most 
marked in cases of duodenal ulcer, and many observers have not found the 
lowering of acidity described by Paterson. It has been pointed out that a 
very large quantity of alkaline duodenal juice would be required to produce an 
appreciable lowering of the gastric acidity. Even the diversion of the whole 
of the duodenal contents into the stomach produced only a slight lowering of 
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acidity, and the same was true of the diversion of the bile into the stomach 
by means of cholecystgastrostomy in dogs (Wiedman and Enderlen). 

Perman? examined thirteen cases of gastro-enterostomy and nine cases 
of gastric resection in which gastrectomy had been performed at the time of 
the operation. In none except the very extensive resections was there any 
diminution in acidity of the gastric juice in the early days after operation. 
It seems improbable, therefore, that gastro-enterostomy has any considerable 
effect on the gastric secretions, and this is the opinion expressed by Moynihan. 

Sherren and others lay great stress on the position of the stoma in gastro- 
enterostomy for gastric ulcer, and are insistent that it should be on the 
proximal side of the ulcer. When we consider that most gastric ulcers are 
well away from the pylorus, it is evident that this means a stoma placed well 
towards the cardiac end of the stomach. The radiogram of a lesser-curve 
ulcer somewhat lower in level than the majority shows that in the upright 
position such a stoma would be well above the lowest part of the stomach. 
Hartman’ has shown that with a patent pylorus such a stoma hardly acts 
at all, most of the gastric contents passing through the pylorus. He showed 
quite clearly that when the opening was placed in the pyloric antrum the 
stomach emptied more rapidly, and that most of the gastric contents went 
through the gastro-enterostomy. It would appear therefore that, so far from 
being an advantage, the proximal position of the stoma is harmful and may 
almost entirely destroy the value of the operation. The opening should be 
placed so that the outlet is at the lowest point of the greater curvature, 
irrespective of the site of the ulcer. 

Gastro-duodenostomy is an alternative operation to gastro-enterostomy. 
It has the advantage of delivering the gastric contents into the duodenum, 
but otherwise acts in the same manner as the former operation. 

Pyloroplasty, either the old Heinecke-Miculicz operation or the slightly 

modified form of Shelton Horsley, or Finney’s modification, may be employed, 
and would probably give similar results. 
_ Jejunostomy enables one to feed the patient while resting the stomach, 
and would appear to be an ideal operation as an aid to medical treatment. 
It has proved somewhat disappointing, probably because the mere intro- 
duction of food into the jejunum excites gastric secretion, and the rest to 
the stomach is not so complete as might be expected. 

All these indirect methods of treatment fail in a proportion of cases, 
and probably in a higher proportion than when the ulcer is removed. This 
is only to be expected, as the ulcer is bound to be replaced by a somewhat 
extensive scar, which must be liable to break down again under slight provo- 
cation. Most surgeons now believe that they get a higher percentage of cures 
after some form of resection. 


2. DIRECT METHODS OF OPERATIVE TREATMENT. 
RESECTION OF THE ULCER. 


The simplest method is wedge resection of the ulcer. This was used 
at one time, but fell out of favour because of recurrence of ulceration. In 
Troell’s statistics it is interesting to find that simple resection of the ulcer had 
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the highest mortality of all forms of operative treatment. A possible explan- 
ation lies in the nerve mechanism of the pylorus. Wedge excision necessi- 
tates the ligature of the nerves running along the lesser curvature of the 
stomach. McCrea and McSwiney have shown that the nerve-supply of the 
pylorus runs to the right in the lesser omentum, and then descends vertically 
to the pylorus. A ligature round the branches of the vagus on the lesser 
curve may lead to a reflex stimulating impulse which will then be carried 
along this pyloric nerve and produce a spasmodic closure of the pylorus and 
consequent increased intragastric tension, with possible leakage at the site of 
suture. 

Most surgeons now combine this direct excision of the ulcer with one 
of the indirect operations—usually gastro-enterostomy, and more rarely pyloro- 
plasty. In this way pyloric spasm is obviated and the reflux of duodenal 
contents is provided. Not only is all immediate danger of leakage from 
increased intragastric tension avoided, but the risk of recurrence of ulceration 
is minimized. This local excision and posterior gastro-enterostomy is the 
method advocated by Walton. 

This operation, while easy in the case of ulcers situated on the distal 
part of the lesser curve, becomes increasingly difficult the nearer we approach 
the cesophagus, and in the case of very high ulcers it may be an extremely 
difficult procedure. Balfour has devised the cautery method for such cases. 
This consists in turning back a flap of the peritoneal coat of the stomach until 
the ulcer is exposed. The base of the ulcer is then burned out, the resulting | 
gap in the stomach wall sutured, and the peritoneal flap replaced. My 
experience of this operation is limited to one case, where gastro-enterostomy 
‘had been done some years before by another surgeon for an ulcer on the 
lesser curve. The ulcer had not healed, and I treated it by Balfour’s method. 
Eleven days later the patient had a very severe secondary hemorrhage, 
obviously from the cauterized ulcer. Recovery followed, but the ulcer re- 
curred. It seemed to me that the complication of secondary hemorrhage 
was one which was not under my control, and therefore I have not used this 
operation since. 

It is possible, by completely mobilizing the lesser curvature, to excise 
ulcers situated even near the cesophageal opening. In order to do this it is 
necessary to divide the coronary artery between two ligatures as it runs 
forwards in the left pancreatico-gastric fold from the posterior wall of the 
abdomen to reach the upper end of the lesser curvature of the stomach. The 
distal end of the vessel, together with the lesser omentum, is then stripped 
downwards along the lesser curvature until the ulcer is reached. In this way 
the lesser curve is freely mobilized and very high ulcers become accessible. 

When the resulting gap from wedge excision of an ulcer is sutured, 
the lesser curvature is considerably shortened and the stomach becomes 
more globular in shape, with a tendency to kinking of the pylorus (Figs. 
229, 230). This deformity can be obviated by removal of a corresponding 
portion of the greater curvature—in other words, by performing what is 
called a ‘sleeve’ resection, a complete circular segment of the stomach 
being removed. This form of local removal is, I think, the ideal one, 
although it suffers from the disadvantage that gastro-enterostomy becomes 
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difficult if not impossible. There is, however, an efficient substitute for 
gastro-enterostomy in pyloroplasty. In order to retain a normally shaped 


Fics. 229, 230.—Wedge resection, showing shortening of lesser curvature which results. 


stomach a longer piece should be removed from the greater curvature than 
from the lesser (Fig. 231). 

These local resections are specially suitable to ulcers of small size where 
| we are anxious not to sacrifice a large area of healthy stomach. Sleeve 
resection is valuable in some cases of:hour-glass contraction of the stomach, 

especially when the constriction is not too near the cardiac end. 

In many cases of ulcer there is a 
longitudinal contraction of the lesser 
curve, so that the oesophageal and 
pyloric openings of the stomach become 
approximated. The stomach then 
assumes. a globular shape and _ is 
known as the ‘football’ stomach. In 

ff such cases there may be _ extreme 
q retention of stomach contents although 
the pylorus remains patent, owing to 

q an acute kinking of the pylorus. Such 
q a lesion is quite unsuitable for any 
4 kind of local excision, and should 
always be treated by subtotal gas- 


trectomy. 
q For reasons given above, I believe Fra. 231.—Lines for incision in ideal 
; that all forms of local excisions should ‘sleeve’ resection. 
4 be combined with gastro-enterostomy 


: or pyloroplasty. Gastro-enterostomy is sometimes difficult and is not nearly 
f so simply and quickly done as pyloroplasty, and for that reason I have 
usually employed pyloroplasty. 

: I have 21 cases of this operation, 9 men and 12 women. One of these 
4 died a fortnight after operation. The patient—a woman—had had a severe 
heematemesis a few weeks before operation and was very anemic. She was 
recovering rather slowly, and my hospital resident gave her a blood transfusion 
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in order to hasten her convalescence. Some error was made in the classification 
of the blood, as the patient quickly died from agglutination. Of the remaining 
20 cases, 6 are quite recent. Of the 14 remaining, 1 has a definite recurrence 
of the ulcer, 1 has occasional slight pain, and the rest (12) are quite well. 
One patient had glycosuria before the operation and still has to have treat- 
ment for this; otherwise he is wéll. 

Of local excision combined with gastro-enterostomy I have 5 cases ; 4 are 
well. In one the ulcer recurred, and was cured by a Polya partial gastrectomy. 


GASTRECTOMY. 


Resections of the stomach itself are advocated by some, notably Moynihan 
and Finsterer, as a routine treatment for gastric ulcer. The reasons given 
are that by this means gastric function is practically abolished and recurrence 
of ulceration prevented, the stomach being rendered incontinent and emptying 
itself almost at once into the intestine. Gastric stasis is entirely eliminated 
and the production of hydrochloric acid is much diminished. It is true that 
the portion of the stomach left behind is the acid-secreting part, but it is said 
that the hormones necessary to produce this secretion are manufactured in 
the pyloric end of the stomach. When this is removed these hormones are 
not produced, and therefore the secretion of acid is not called forth. In any 
case, a large portion of the gastric mucosa having been removed, much less 
gastric juice must be secreted, while the rapid emptying of the stomach 
prevents any accumulation of that which is formed. It would follow from 
this that the whole-hearted advocates of this method of treatment recommend 
a very large resection of the stomach, and this is so. Finsterer advocates 
‘a subtotal gastrectomy, and this is what is also figured in Moynihan’s lectures 
on gastric ulcer. 

The justification is held to be: (1) The fear of malignant changes in an 
ulcer; and (2) The freedom from recurrence of ulcer. I have already tried 
to show that the first reason is not a good one. I believe the latter one to 
be sound. and reasonable. 

The objections taken are that there is an unnecessary sacrifice of healthy 
stomach when the ulcer is of small or moderate size, and that the mortality 
must be very much higher than the more conservative operations, Hurst 
also draws attention to the risk of pernicious anemia being set up by the 
absence of hydrochloric acid from the gastric juice. _ 

The answer to the first objection is that if a large gastrectomy cures 
ulceration with certainty and leaves the patient in good health, it is justified, 
even if the ulcer be a small one. The risk of the operation has been exagger- 
ated. Moynihan’s series of 184 cases with 2 deaths shows this, and there 
can be no doubt that in ulcers of moderate size the operation is a very safe 
one, When very large ulcers, in patients broken down by months of pain 
and starvation, are operated on by this method, the risk is increased, but 
not so seriously as might be expected. This point will be dealt with more 
fully later. The risk of pernicious anemia must be slight, as I have never 
seen it, though I have followed up a fair number of cases, many of whom 
have had high resections. 
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The methods of gastric resection at our disposal may be classified under 
the headings of Billroth No. I and Billroth No. II. 

The Billroth I methods entail an end-to-end union of the cut end of the 
stomach with the duodenum. At one time this could only be attempted 
with very limited resections, but the Schoemaker technique has extended the 
sphere of usefulness of this operation very considerably. The advantages 
claimed for it are that it is more physiological than the other methods, the | 
gastric contents being delivered into the duodenum. While this is true, it 
is arguable that since our efforts are directed to altering the physiology, the 
methods which do this most efficiently are to be preferred. It is also claimed 
that more stomach can be saved by this method than by the Polya opera- 
tion. The saving, however, is less than one would at first sight expect. It 
is essential that the incision from the lesser curvature should not be too 
oblique ; otherwise a very long and narrow tube is left to be united to the 
duodenum. In actual practice the section of the stomach is much less oblique 
than diagrams would lead one to suppose, and the amount of stomach remain- 
ing is not very much greater than after a resection by the Pélya method. I 
have done this operation on two occasions only, and found the application of 
the special clamps a matter of such extreme difficulty that I put them on one 
side and used ordinary stomach clamps. One patient was operated on six 
months ago, and is now in excellent health. The other is a recent case, and 
is well so far. I personally am inclined to use the operation as an alternative 
to resection where the ulcers are of small and moderate size, and when 
they are situated not too high on the lesser curve. 

The Billroth II methods are: (1) The original one of closure of the 
duodenum and the cut end of the stomach, and the restoration of continuity 
by means of gastro-enterostomy; and (2) Closure of the duodenal stump 
and implantation of the cut end of the stomach into the side of the jejunum 
by the method of Pélya, or preferably by Mayo’s modification, where the 
jejunum is brought in front of the colon and made to run from the greater to 
the lesser curvature of the stomach. This last is the operation of choice, and 
is to be employed in all ulcers of large size, in all cases of recurrent ulcer, 
and in gastrojejunal ulcer. It is applicable to very large ulcers where 
the lesser curvature is shortened and there is very little healthy stomach 
above the ulcer. 

This operation gives excellent functional results, and in moderate-sized 
ulcers is attended with very little risk. In cases of extremely large and 
complicated ulcers of the stomach most surgeons adopt the method of 
Moynihan, who performs a gastro-enterostomy en-Y, combined with jejunos- 
tomy. By this means he produces healing of the ulcer, though a very long 
time elapses before this is complete, sometimes more than twelve months, 
during which time the jejunostomy has to be kept open. Healing in such 
a case must result in a large area of scar tissue in the stomach, which must 
be liable to break down again. 

For some years now I have been in the habit of subjecting ulcer patients 
to partial gastrectomy, with the result that, at the expense of a slightly 
increased risk, they are rapidly and permanently cured. The increase in risk 
is not so great as might be expected, and it is wonderful to find what a severe 
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operation a patient can survive although broken down and emaciated by long 
pain and starvation. These people have very much more reserve to draw 
on than have those who are the victims of carcinoma, and the mortality — 
statistics of partial gastrectomy in the latter condition are of no value in assess- 
ing the risks of operation in ulcer cases. 

The value of this operation in massive ulcers was first borne in on me 
by the case of a man 38 years of age. For five years he had had pain; for 
the last few months before operation this had been associated with vomiting 
of the cumulative type, and for some time very little of the stomach contents 
could have been passing onwards. He was so emaciated by starvation that 
he resembled the pictures of victims 
of the Russian famine which were 
then appearing in the illustrated 
papers, and he was nicknamed the 
‘Russian famine’ in the hospital. 
The accompanying photograph was 
taken about a fortnight after opera- 
tion, and shows well the extreme 
degree of emaciation to which he 
was reduced (Fig. 232). I was - 
asked to see him by a colleague, 
whose diagnosis was carcinoma of 
the pylorus, and this was supported 
by the X-ray findings. The radio- — 
gram shows great dilatation of the 
stomach and apparently a filling 
defect at the pyloric end. 

From the fact that this patient 
had had symptoms for five years I 
doubted the diagnosis of carcinoma, 
believing, as I have said, that carci- 
noma rarely supervenes on ulcer. 
He also had a definite tender swell- 
ing under the left rectus muscle 
which made me think he had 
extreme an ulcer of the lesser curvature 
gastric ulcer. ah a massive adherent to the abdominal wall. I 

decided to operate on him, and did 
so on March 26, 1922. I found the stomach adherent to the back of the left 
rectus abdominis. After separating the adhesions I found a chronic perfora- 
tion of the stomach into the abdominal wall at this point. With considerable 
difficulty the stomach was then freed from the liver, the pancreas, and the 
mesocolon. Figs. 283 and 234 are from drawings taken of the stomach some 
years later, after it had been hardened in formalin. They show that there 
has been an enormous saddle-shaped ulcer of the lesser curvature. The 
anterior portion of the ulcer has perforated the stomach wall, the greater part 
of the perforation being closed in by a false fibrous wall, except where it has 
penetrated the abdominal wall. The posterior part of the ulcer has also 
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Fic. 234.—Same case as Fig. 233, showing: A, Posterior perforation; B, Perforation into 
anterior abdominal wall. 


Fic. 233.—The same case as Fig. 232, showing posterior view of stomach. 
Ky 
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completely eaten through the posterior wall of the stomach, its floor being 
composed of pancreas and mesocolon. 

As is commonly the case, the lesser curvature has been so shortened by 
contraction that an acute kinking of the pylorus has been produced, and the 
gastric stasis is due to this kink and not to a true stenosis. Partial gastrec- 
tomy by the anterior Polya method was done, and the patient is now, five 
and a half years after the operation, in good health and able to lead a normal 
life. This was a patient in whom any form of gastro-enterostomy would 
have been extremely difficult, if not impossible, as there was very little 
healthy gastric wall except at the extreme cardiac end of the stomach. 

Since that time I have employed partial gastrectomy in all massive and 
complicated ulcers which have come under my care. On two occasions I 
have found a small abscess cavity between the stomach and liver, the result 
of chronic perforation ulcer, and, in spite of this, partial gastrectomy has 
been successfully carried through. 

In one case of hour-glass contraction of the stomach in a woman, age 46, 
on whom I operated in January, 1925, on opening the abdomen the upper 
sac was found to be quite hidden under the ribs, by adhesions of an active 
ulcer to the anterior abdominal wall. The appearance was so unpromising 
that I contented myself with gastrostomy into the distal sac, in the hope of 
giving the patient relief and allowing her general condition to improve. Her 
pain persisted and her general condition did not improve. On March 26, 
1925, I operated again, and by separating the adhesions from the anterior 
abdominal wall, the liver, and the pancreas, I was finally able to free the 
stomach and do a Polya resection by the anterior method. A very small 
portion of stomach remained, but in spite of this the patient is now quite 
well. The cure is so dramatic and complete that I have no hesitation in 
adopting this treatment. As will be seen shortly, the risk is not very great. 


TECHNIQUE OF OPERATION. 

There are a few points in the technique of operation in these extensive 
cases that are of importance. It is useless to expect to deal with such large 
ulcers without opening the stomach and soiling the peritoneum to some 
extent. Indeed, I believe there are special risks in attempts to keep the 
floor of the ulcer intact by taking slices off the pancreas. It is therefore 
important to wash out the stomach thoroughly for some days before the 
operation. This should only be omitted if there has been a fairly recent 
hemorrhage. After separating adhesions to the anterior abdominal wall, I 
divide the great omentum along the greater curvature of the stomach. In 
this way the stomach can be lifted up and the gastroduodenal artery is easily 
exposed and divided between two ligatures. The lesser omentum is then 
perforated near the pylorus, and the pyloric artery similarly treated. The 
posterior wall of the duodenum is stripped as far as necessary from the 
pancreas, two crushing clamps are applied to it, and it is divided between 
them. The distal end of the duodenum is then closed by suturing over the 
clamp by the method of Moynihan. The stomach is now pulled over to the 
left, and it becomes easy to define the adhesions to the pancreas, mesocolon, 
and liver. Where the ulcer is of large size no attempt is made to preserve 


264 THE BRITISH JOURNAL OF SURGERY 


the continuity of the stomach wall. This is separated from the pancreas 
and mesocolon where it joins them, the gastric cavity being entered. The 
stomach is detached in this way all round the margins of the ulcer; and 
separation from the liver is, if necessary, done in the same manner. The 
floor of the ulcer, which is left behind on the pancreas, is then gently curetted 
and treated with pure carbolic acid. If the peritoneum is carefully packed 
off, this proceeding is perfectly safe, and is preferable to the removal of a 
slice of .pancreas.. This latter manceuvre is recommended by some surgeons 
in order to keep the stomach intact and prevent soiling. In addition to 
being impracticable in very large ulcers it carries a special risk of its own— 
pancreatic fistula. 

In one patient with an hour-glass contraction of the stomach and an 
active ulcer adherent to the anterior abdominal wall, the liver, and the 
pancreas, I shaved off a piece of pancreas, as the adhesion to the pancreas 
was not more than an inch in diameter. A few days after operation the 
wound broke down and large quantities of a clear watery fluid came away. 
This was strongly alkaline and contained a sugar-inverting and a proteolytic 
ferment, and was quite clearly pancreatic juice. The fistula persisted for 
nearly six months before it finally closed. 

In order to understand how this happened it is necessary to study the 
anatomy of the pancreatic ducts. The main duct commences at the tail and 
runs along the gland, nearer the upper than the lower border. It receives 
lateral tributaries along the whole length of its course, the arrangement being 
known as a ‘herring-bone’ type. I tried to inject the pancreatic ducts in 
order to see the relationship to the surface, but all attempts failed, the duct 
walls giving way under the pressure of the injecting fluid. In Poirier and 
Charpy’s Anatomy, however, I found a photograph of an injected specimen 
by Marie, in which it can be seen that some of the tributary ducts are of large 
size, even to the surface of the gland. It is easy to understand how a large 
duct might be entered by taking off even a thin shaving of glandular tissue 
and a fistula result. It is preferable, therefore, to detach the stomach in 
the manner described. 

After the stomach has been freed in this way it only remains to secure 
the coronary vessels and the vessels on the greater curvature at the level at 
which we decide to make the stomach section. The coronary vessels are best 
secured as they run forwards from the posterior abdominal wall, as already 
noted in describing the mobilization of the lesser curve in local resections 
of the ulcer. The jejunum is next brought in front of the colon, just suffi- 
cient loop being used to avoid compressing the colon, and is united to the 
stomach, the posterior layer of seromuscular sutures being inserted before 
the division of the stomach is accomplished. Clamps are used, both on the 
stomach and the jejunum, and the jejunal loop runs from the greater to the 
lesser curvature of the stomach. 


RESULTS OF GASTRECTOMY. 

I have employed partial gastrectomy in the treatment of chronic gastric 
ulcer on 68 occasions. Some of the early cases were by the Billroth II 
classical method, and others by the posterior Pélya method or the anterior 
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method with the jejunal loop running from small to great curve. The great 
majority, however, are by the modified method I have described. Three cases 
died as the result of operation. One patient, who had a very large saddle- 
shaped ulcer and was much reduced by pain and starvation, died of shock 
within twenty-four hours. One, a man of 54 years, had a large ulcer penetra- 
ting the pancreas over an area one and a half inches in diameter. He died 
of heart failure on the fifth day, although up to that point he had been 
progressing favourably. The third was a remarkable case of a woman of 49 
years, with a history of many years of gastric pain and with increasing 
constipation and vomiting for three months. She was very much emaciated, 
and the abdomen was greatly distended, with large peristaltic tumours in 
both flanks and a ‘ladder pattern’ peristalsis in the middle of the abdomen. 


Fic. 235.—Gastro-ileal fistula. 


I operated on Feb. 25, 1921, and found an enormously distended stomach. 
There was a congenital opening in the mesocolon through which the small 
bowel had prolapsed. It had then prolapsed through the lesser omentum 
over the lesser curvature of the stomach so that the terminal ileum was lying 
across the anterior surface of the stomach. At the point where the ileum 
was in contact with the lesser curve there was a gastric ulcer which had per- 
forated into the ileum, a fistula resulting (Fig. 235). In addition, the ileum 
was obstructed at this point, so that I was faced with a complicated problem. 
I resected the ileum and did a lateral anastomosis. I then reduced the small 
gut through the abnormal openings and closed these, and finished up with 
a Pélya partial gastrectomy. At the time I thought I was dealing with a 


\ 
OT 


266 THE BRITISH JOURNAL OF SURGERY 


carcinoma, but it proved not to be so. The patient died of shock sixteen 
hours later. 

If we exclude this case it leaves us with 2 deaths in 62 cases of partial 
gastrectomy for chronic gastric ulcer. This series does not include operations 
undertaken for the arrest of acute hemorrhage from ulcer, of which I have 
3, with 2 deaths. Such cases must be classified by themselves, as they are 
desperate efforts to save life in an acute emergency. 

As regards the remote results, I have been able to trace 44 of the 60 
survivors of the operation. Four of them have died since the operation— 
one from meningitis, one from phthisis, one from carcinoma, and one became 
insane and died in an asylum. The death from carcinoma took place about 
a year after operation, and in all probability the operation diagnosis was 
incorrect, although it was confirmed by microscopic examination. 

One patient developed regurgitant vomiting for which entero-anastomosis 
was subsequently necessary. This was a fairly early case, and I used an 
excessively long jejunal loop. Food regurgitated into the duodenal end of the 
bowel and accumulated there, relief being obtained by attacks of vomiting. 
The patient has been greatly relieved by the entero-anastomosis, but still 
has pain occasionally. 

One other patient has vomiting about once a fortnight, and radiograph- 
ically food can be seen passing into the duodenal end of the bowel. Other- 
wise he is in good health and takes all kinds of food. Two others say that 
very occasionally they have very slight vomiting. The remaining 36 patients 
are in excellent health and live ordinary lives. 

From these results it would seem that the only unsatisfactory results 
are due to a technical defect in the anastomosis which allows the food to pass 
‘into the blind end of the bowel, where it accumulates, relief being afforded 
from time to time by attacks of vomiting. The risk of this can be minimized 
by making the section of the stomach well towards the cardiac end and by 
using as short a loop of jejunum as possible without compressing the trans- 
verse colon. When one considers the extent of the lesion in most of these 
patients, and the pain and suffering which afflicted them, I submit that the 
results of the operation fully justify it. 
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By reason of its hideous deformity, elephantiasis has always interested not 
only medical men but also the lay public. Its causation has for long been 
a matter of dispute and, although over eighty out of some ninety references 
have been traced, the literature makes rather confusing reading. 

It is a disease of great antiquity, but we have failed to find any record 
of it in Egyptian or classical times. In the sixteenth century the Portuguese 
must have brought back tales of the long rows of sufferers who, then as now, 
line the bridge leading to the shrine of Kali in Calcutta. The first recorded 
case of non-filarial elephantiasis was that of Kennedy! in 1796, which resulted 
from sepsis following the bursting of a matchlock; Kennedy had seen the 
tropical form in Madras. In 1817 Chevalier? reported one case following 
phlegmasia dolens. Southam,’ in 1902, described the condition in a lady, of 
which a quaint woodcut was published. 

This disease is common in those parts in which Filaria bancrofti is 
prevalent, less frequent in other tropical and subtropical places. It is 
found sporadically in the British Isles and France, less commonly in Ger- 
many and Austria, where it probably affects men more than women, the 
lower limbs—usually the left—being involved. 


DEFINITION. 


Matas‘ defines elephantiasis as ‘‘a progressive histopathological state 
characterized by chronic inflammatory fibrosis and hyperplasia of the dermal 
and hypodermal tissues, which is preceded by and associated with venous 
and lymphatic stasis.”” Unna® considers that elephantiasis develops in the 
cedema which results from repeated attacks of erysipelas. Hutchinson® 
describes it as ‘‘a condition resulting from solid cedema and more or less 
resembling the appearance of an elephant’s limb.” He goes on to state that 
“although this condition is much commoner in the tropics than in temperate 
climates it occurs in the latter with features as definite as in the former.” 
He was convinced that elephantiasis did not occur unless there had been 
attacks of elephantiasic, or, as it is more generally called, ‘elephantoid’ fever. 

Whatever definition is adopted, it is very necessary to distinguish 
elephantiasis from lymphatic cedema, a large number of cases published 
under the name elephantiasis being really examples of solid cedema in 
which there was no hypertrophy, but merely a distention of the cells and 
spaces. 

Undoubtedly, true elephantiasis is a condition of hypertrophy and 
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hyperplasia of the skin and subcutaneous tissues formed in a part suffering 
from lymphatic and, probably, venous obstruction as a result of bacterial 
infection, usually streptococcal. 

Elephantiasis nostras is the term applied to the condition when occurring 
in temperate climates, as distinct from Elephantiasis tropica, which includes 
E. arabum (filarial) and E. grecorum (lepral). E. neuromatosis is a form of 
von Recklinghausen’s disease, a condition “‘ congénitale toujours, héréditaire 
souvent, et quelquefois familiale ’ (Feindel), which has an altogether different 
pathology. 


BACTERIOLOGY. 


In 1893 Sabouraud’ found in his five cases of elephantiasis that, by 
scarifying the skin during the inflammatory stage, he was able to grow a pure 
culture of Fehleisen’s streptococcus, but that during the quiescent period 
they were not to be found. 

Prout® found the same thing in the tropical form. Dubreuilh® considered 
the patient infectious during this stage. Elliot!© was able to demonstrate, 
by means of Unna’s polychrome methylene blue method, the presence of 
clumps of cocci round the vessels beneath the cutis during, but not after, a 
febrile attack. We find no reference to a method now in use—namely, the 
injection of saline intradermically and its withdrawal some time later for 
culture. 

That cocci can live in symbiosis with the tissues as suggested by 
Hutchinson® is more than doubtful, though they may long remain latent, 
as was made manifest in the Great War. 

The probability is that the cocci are from time to time borne by the 
blood-stream and settle in a ‘locus resistentiz minoris’ caused by some circu- 
latory disturbance either hzemic or lymphatic. The focus of origin may be 
a local wound or ulcer, or some distant site such as the teeth (Case 1) or the 
tonsils, as in two of Sistrunk’s cases.1! 

The repeated occurrence of the condition in one or more areas is readily 
explained by analogy with erysipelas, which renders the patient and the 
same site more liable to further attacks. Bockhart!? succeeded in obtain- 
ing the experimental production of elephantiasis by inducing repeated 
attacks of erysipelas. 


HISTOLOGY. 


This has been carefully studied by Alberca,}* Elliot,!° and Unna.> Unna 
describes two stages: ‘The first, or soft, stage is characterized by active 
subcuticular metamorphosis of certain areas, this being the later result of 
streptococcal infection which primarily causes atrophy : the connective tissues 
form plasma cells which are seen throughout the skin and hypodermis. These 
cells are encased in collagenous material which is greatly increased in bulk 
and arranged in coarse bundles parallel to the skin, maximal at the margin 
of the cutis, in such great amount that it distorts the plasma cells, which 
become multinuclear. Large ovoid mast cells are seen here and there ; elastic 
tissue is absent. 

“The second, or hard, stage is manifested by a still further increase in 
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collagenous material, but the soft swelling gives place to hyperplastic tissue. 
The surface epithelium first shows hyperplasia, some cells resembling those 
found in condylomata ; later it retains its thickness only by hyperkeratin- 
ization ; finally, mottled pigmentation occurs.” 

Alberca states that the skin is thinned before it is thickened. In one 
case he found the plasma cells degenerated, containing vacuoles which did 
not give the reactions of fat, colloid, or mucus; in another case he discovered 
long crystals in the fibroblasts. Differing from Unna, he found, in the 
neighbourhood of the epidermis, an increase in elastic tissue, which, like 
that of large arteries, formed a fenestrated membrane. 


PATHOLOGY. 


Hutchinson® laid down that there could be no elephantiasis unless venous 
and lymphatic obstruction were associated with streptococcal infection, and 
that whether the disease occurred in tropical or temperate climates the 
essential pathology was the same. 

There has been much unnecessary controversy as to whether the cedema 
which precedes the condition is caused by venous or lymphatic obstruction : 
for the development of solid cedema both are essential, as has been proved 
time and again experimentally. The intimate association of the venous and 
lymphatic circulations is strikingly shown by the great increase in lymph 
flow which occurs in a limb when its vein is ligatured. In carcinoma of the 
breast no cedema develops unless both the axillary vein and lymph channels ~ 
are affected. 

The cause of the venous obstruction is usually a thrombosis. Chevalier’s 
case? followed phlegmasia alba dolens ; Wintrop'* described an excellent case 
which resulted from the same condition after attacks of erysipelas. Throm- 
bosis may occur after infections such as typhoid fever, influenza, or pneu- 
monia (cf. Case 2). 

The causes of lymphatic obstruction are many, and may be classified 
as follows :— 

1. Congenital— There is a condition first described by Milroy,1®> and 
independently by Meige, in which there is an hereditary maldevelopment of 
the lymphatic vessels showing itself as cedema. Hope and French?® describe 
an excellent case of hereditary swollen leg in which elephantiasis developed 
as the result of streptococcal infection with thrombosis. 

2. Traumatic— Under this heading must be included those cases of 
edema resulting from extensive dissections of glands, probably associated 
with cicatricial contraction of connective tissue leading to narrowing of the 
lumen of the vein. There is recorded in the literature one case of elephanti- 
asis developing after a crush. Formerly, a recruit for the army was rejected 
if swollen inguinal glands were present, so these were sometimes dissected 
out; a certain number of the men so treated developed cedema, and in 
some of these elephantiasis followed (cf. Case 3). 

3. Infective—There are a number of organisms and parasites which 
affect the lymphatic vessels and glands; the following may be mentioned :— 

a. Filaria bancrofti is by far the commonest predisposing cause of 
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elephantiasis, but has wrongly been considered the only cause. The adult 
worms live in the lymphatic system, and the embryos pass into the general 
blood-stream via the lymphatic vessels. It is probable, however, that the 
presence either of the adults or of the microfilariz cannot in itself cause 
lymphatic obstruction; this is rather the outcome of .secondary sepsis, 
organisms occasionally present in the blood-stream invading the dead hel- 
minth and devitalized. tissues. Thus the predisposing cause of the resultant 
elephantiasis is the filarial infection, the exciting and essential cause is the 
secondary septic infection. 

b. Tubercle bacilli are well known for their affinity for the lymphatic 
glands. The condition of tuberculous elephantiasis arises as the result of 
lupus or tuberculous ulceration and concomitant infection of the lymphatic 
vessels. Such a case has been well described by White.1” 

c. Syphilis is a not infrequent cause of lymphatic obstruction, upon 
occasion being followed by elephantiasis (Sequeira!® and Adamson’), 

d. Leprosy occasionally causes elephantiasis through an invasion of the 
lymphatic system by the B. lepre, the condition being known as E. grecorum. 
Secondary infection from local sores is almost invariably present. 

e. Granuloma venereum or inguinale is stated to cause sometimes an 
elephantoid condition of the labia minora as the outcome of sepsis and scar 
formation. 

f. Infective lymphangitis, of whatever source, is undoubtedly by far the 
commonest cause of lymphatic obstruction. Halstead states that it is the 
cause following breast operations. 

g. Malignant disease can readily cause cedema by means of carcinoma 
cells encroaching upon the veins and lymphatic vessels, but the condition can 
rarely ‘be sufficiently chronic for elephantiasis to develop. In a_ personal 
- communication Handley mentioned that he had never seen a case of elephan- 
tiasis develop from mammary cancer. There is, however, one striking case of 
elephantiasis arising out of cancer of the prostate described by G. Carmichael 
Low”. -One of us (A. L. G.) was associated with this case, and performed the 
autopsy. The thickness and density of the corded pelvic and lumbar lym- 
phatics was astonishing. 

h. Toxic.—It is convenient under this head to mention a case encountered 
by Manson-Bahr of elephantiasis following the absorption of chrysarobin in 
the treatment of psoriasis. 

That another factor besides lymphatic and venous obstruction is neces- 
sary for the development of elephantiasis is suggested by: (1) The presence 
of solid cedema for long periods without the appearance of elephantiasis ; 
(2) Its development in cases of solid cedema after attacks of fever and 
lymphangitis. 

It appears necessary, therefore, that not only must there be a transudate 
of lymph, but that it must be changed in some way, as happens when it 
becomes an exudate as the result of inflammation. It has been shown that 
the lymph exudate in cases of elephantiasis is charged with albumin, and, 
as protein is a stimulant to cell activity and growth, the key to the hyper- 
trophy and hyperplasia probably lies in Starling’s®! description of the function 
of lymph: ‘‘ The only way the tissues can receive their supply of protein is 
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from the small amounts which are filtered through the blood-vessels into 
the lymph. The increased exudation of concentrated lymph which occurs 
in inflammatory conditions as the result of injury is therefore of advantage, 
since it furnishes an abundant supply of protein food to be used up in the 
regeneration of the damaged cells.” In elephantiasis the affected part 
receives an increased supply of protein as the result of recurring attacks of 
inflammation, and it is suggested that this protein, instead of merely helping 
in the process of repair, serves by its continuous or perverted action to stimu- 
late the connective tissues to excessive growth. 

As regards the infecting organisms, the origin of the streptococci may 
be from a local or distant focus, and the tropical form of elephantiasis has 
given rise to much controversy. Some authorities contend that a specific 
organism causes the lymphangitis, which in turn kills the filaria; but it 
appears more reasonable to suppose that the death of the parasite occurs 
first, and its body becomes a nidus for the development for such cocci as may 
be carried to it by the blood from any septic focus in the body. Once 
infected, the worm’s body serves as a local reservoir or focus for recurring 
infection of the lymphatics and veins. 

The precarious life of the parasites and the prevalence of septic foci 
make elephantiasis in filarial countries a disease of great frequency ; whereas 
the rarity of the combination of venous obstruction, lymphatic stasis, and 
streptococcal infection accounts for the small incidence of the disease in 
non-filarial countries. 


CLINICAL FEATURES. 


Elephantiasis, when well developed, is sufficiently characteristic to 
require little description, but the early stages are not so easily recognized 
in non-filarial conditions, although only too well known and dreaded where 
filarial elephantiasis abounds. 

The Site—Elephantiasis may occur on any part of the body, being 
reported of scalp, face, tongue, breast, vulva, penis, testes, and buttocks, 
where it may take the pedunculated form ; all these, however, are unusual, 
the legs, scrotum, and arms being most commonly affected. Table I, showing 
the relative frequency of the parts attacked, is compiled from 4712 cases 
of tropical elephantiasis reported by various authorities :— 


Table I—RELATIVE FREQUENCY OF ParTS ATTACKED IN 4712 CASES. ' 


LEGS | SCROTUM ; BREAST 


Per cent Per cent y | Per cent Per cent 
57 38 3°5 01 


The vulva is reported as. being affected in only 0-8 per cent of cases, 
a figure, from the natural reticence connected with the condition, probably 
much too low. With tropical elephantiasis, however, the parts most often 
affected vary with the country ; thus the arm is affected in 42-6 per cent of 
cases in Fiji, yet scarcely at all in the French Congo.” 
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In non-filarial elephantiasis the leg is the most commonly affected part, 
although it has been reported of the face (Mitchell?’), scrotum (Low™), and 
is here recorded of the labia (Case 2), penis and scrotum (Case 3), arm and 
legs (Case 4). 

The Onset.—In a few patients some degree of cedema may gradually 
occur in a part, but the actual commencement of true elephantiasis always 
dates from the first attack of lymphangitis, whether or not there has been 
preliminary oedema. The initial lymphangitis is sudden, frequently occurring 
during or shortly after an acute illness such as tonsillitis, pneumonia, etc., 
and becoming manifest either as a phlebitis or erysipeloid attack with local- 
ized lymphatic inflammation. These phenomena are associated with con- 
siderable constitutional disturbance, such as sudden pyrexia, anorexia or 
vomiting, and general body pains. During the first attack the diagnosis of 
a local inflammation is alone possible, but should a slight residual thickening 
occur followed by similar attacks, it will permit a diagnosis of commencing 
elephantiasis to be made, and precautions should be taken forthwith to 
ward off further inflammatory attacks leading to unsightly enlargement. 

Progress.—The progress of the disease varies in its chronicity, and 
may be described in three stages which insensibly merge into each other. 

First Stage.—The first stage is evidenced by smooth uniform swelling 
or thickening of the part, the overlying skin being smooth, pale, and cool, 
except during attacks of lymphangitis. Apart from such attacks, little 
disfigurement or discomfort is caused; the attacks may occur at short or 
long intervals. 

Second Stage-—A second stage may be described when the skin shows 
definite thickening and coarsening, and acquires an uneven, ridged appear- 
ance, and the muscles connected with the part are hypertrophied to com- 
pensate for the increased burden. 

Third Stage—In the third or fully developed stage the skin and sub- 
cutaneous tissues are greatly hypertrophied; in the case of a limb they are 
thrown into vast folds separated by deep sulci occurring not only at the 
flexures but elsewhere, while in the scrotum there is diffuse ruggedness rather 
than these definite divisions. Upon occasion the skin is thrown up into 
bosses or numerous wart-like projections (E. verrucosa), while at all times 
there is the liability to weeping fissures, indolent ulcers, or abscess forma- 
tion. If the ankle and foot are swollen and the toes unaffected, the peculiar 
‘tortoise-foot’ appearance is seen. At this stage the muscles show some 
degree of pressure atrophy, and slight bone distortion may be observed. 
As the disease progresses, the intervals between the attacks of lymphangitis 
may become prolonged until the attacks cease altogether, or the attacks 
may increase in number and severity, the lymphangitis extending more 
and more proximally until deep abscess formation and septicaemia cause 
death. 

Contrary to what might be expected, the blood-supply of the part is 
usually good, the veins becoming enormously enlarged. It is probably 
because of this that foreign solutions such as a dye are absorbed from 
elephantoid tissue in normal time, as was demonstrated from the renal 
excretion in Case 2. 
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Elephantoid tissue does not pit readily, but firm prolonged pressure 
will cause an indentation. This has a practical application in the use of a 
tourniquet applied over elephantoid tissue before an operation: when first 
tightened the tourniquet may be efficient ; later, indentation occurs beneath 
it sufficient to permit arterial flow and still prevent venous return, so 
causing profuse hemorrhage. If, then, it is desired to use a tourniquet at 
all, it is advisable before starting the operation to place around the part 
a second tourniquet against the need of additional tightening. 


TREATMENT. 


Focal Sepsis.—In the treatment of elephantiasis attention must first be 
directed to sources of focal infection, as the attacks of fever and lymphangitis 
are due to recurring infection from some septic focus, and the removal of 
this, Mr. Eccles tells us, may produce an amelioration of even an advanced 
condition. The result of an operation is imperilled if this focus is not treated 
beforehand. For example, in Case 1 the septic foci were infected teeth, while 
in two of Sistrunk’s!! patients the tonsils were diseased. Though teeth and 
tonsils probably form the chief source of infection in non-tropical elephantiasis, 
appendicular, pelvic, or urinary infections may be responsible. 

General Health.—The second consideration is to improve the patient’s 
general health and powers of resistance. Rest in bed is necessary during 
the early part of treatment, and endeavour should be made to encourage 
the patient and improve his nutrition. 

Vaccine therapy has a definite place in treatment, and is discussed at 
_ length in the report of the British Guiana Commission.** Their conclu- 
sions are that vaccines frequently abort further attacks of fever and improve 
the chances of recovery after operation. An autogenous vaccine is best 
when obtained, as may often be done, by the intradermal introduction of 
saline into the affected area during an attack of fever with a view to with- 
drawing the fluid shortly for culture. Serwm has also been used with marked — 
success; Matas‘ advises frequent injections of polyvalent antistreptococcal 
serum. Specific treatment is, of course, indicated when the disease is the 
outcome of, or accompanied by, syphilis or leprosy. 

Local Conditions.—Elevation of the affected part is essential throughout 
treatment, and those suffering from elephantiasis of the lower limbs should 
sleep henceforth with the foot of their bed slightly raised. In the daytime 
such patients should have the affected limb supported by constriction, as 
may be done by a crépe bandage, elastic stockings (made to lace up), or 
the less expensive ‘Occulta’ stockings. 

Massage of the affected part in the absence of inflammation will do 
much in restoring the vitality of the affected tissues; it should be deep and 
vigorous. 

Such measures may appear commonplace enough, but their proper appli- 
cation suffices to arrest mild cases, and if applied some weeks before operation 
permit a much better prognosis. The need for this preparation is emphasized 
by Sistrunk,!! and from our experience we readily endorse his opinion. It 
will be found that the healing of ulcers of long duration can thus be achieved. 
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Operations.—When, and only when, the foregoing measures have proved 
insufficient, must operation be considered. At one time amputation was the 
only operation practised, and it remains so for scrotal and breast enlargements. 
For the limbs, the stages by which we have come to regard the Kondoléon 
operation as the ideal one are interesting. Conservative treatment was first 
attempted in 1851, when Carnochan*® ligatured the femoral artery in the 
hope of starving the growth. Based on wrong pathology, this was soon 
abandoned. In 1908 Sampson Handley?* published his work on lymphangio- 
plasty. The method was successful in relieving cedema of the arm resulting 
from cancerous deposits, but, as would be expected in a disease whose back- 
ground was a streptococcal infection, the silk caused irritation and the channels 
became occluded. In his own words, “‘ This hope that lymphangioplasty 
might establish for itself a definite position in the treatment of elephantiasis 
seems to be doomed to disappointment.”’ 

In 1911 Lanz?’ reported a cure by embedding multiple strips of deep 
fascia into trephine openings in the bone, after first trying the effect of inter- 
posing them among the muscles. Later he suggested implanting the spermatic 
cord with its rich plexus of lymphatics into the inguinal region. This was 
accidentally done by Milroy, who, by excising a diseased testis, brought 
about the cure of a leg affected with the disease which bears his name. In 
1912 Kondoléon,?* a Greek, published seven cases which form a landmark in 
the treatment of elephantiasis. As long ago as 1874 Sappey”® had pointed 
out that the deep fascia forms an impenetrable barrier to the exchange of 
lymph between the superficial and deep lymphatic systems. Kondoléon 
confirmed this statement clinically by observing that the thickening in 
elephantiasis was limited to the skin and subcutaneous tissues. His curative 
principle, therefore, was to remove long strips of deep fascia and so establish 
communication between the deep and superficial lymphatics. 

The technique for the lower limbs as slightly modified by Sistrunk™ is 
as follows: An external incision is made from the external malleolus to the 
- great trochanter of the femur, and an internal one from the internal malleolus 
to the mid-Poupart line, no attempt being made to preserve the internal 
saphenous vein. A large slice of oedematous skin and subcutaneous fat is 
removed, and the aponeurosis removed three fingers in breadth throughout 
the length of the incision. The skin is then sutured in contact with the 
muscles, leaving no provision for drainage. The operation is conducted in 
stages. The wounds were found to heal readily, a point in favour of the 
view that there are no streptococci lying quiescent in the tissues but that 
they are intermittently deposited there. Later Sistrunk advised removal 
of redundant skin. He reports 31 cases with excellent results. Hill,” 
Royster,*_ and Henry*®? each report a successful operation. 

In dealing with scrotal enlargements the operation may be complicated 
by the presence of a hernia, hydrocele, abscess formation, etc. Careful pre- 
liminary examination and preparation are essential if disaster is to be avoided. 
Amputation, with special measures for ensuring lymph drainage, is advisable, 
a new scrotum being formed, if necessary, by plastic methods. Hill® des- 
cribes such an operation: ‘‘ The incisions were made at the external abdom- 
inal rings, the cords were found in a mass of blubbery areolar tissue. I 
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Esmarched the scrotum and removed it entirely, with the loss of little blood. 
Bringing the organs into position I covered them with the adjacent skin, 
and in the extensive opening up I was careful to expose as much as possible 
of the deep muscular spaces. Upon the dorsal surface an incision was made 
the whole length of the penis, which was freed from its covering. A very 
extensive dissection of the skin over the pubis enabled me to sew the pubic 
skin to the mucous membrane of the gland, and it practically covered the 
organ. In this case an attack of elephantoid fever ensued, so Matas’ serum 
treatment was applied. The end-result was eminently satisfactory.” 

This is quoted as a concise outline of the operative procedure, but we 
follow Chatterji®* in discarding the use of a tourniquet altogether and 
dividing the base of the tumour as the first step, so exposing and clamping 
the chief vessels as they converge upon the scrotum. Chatterji®* advises 
against the use of pubic skin as a covering for the penis, on the grounds of 
thickness and hairiness: he prefers to leave a raw penile surface to which 
skin-grafts may later be applied (cf. Case 5). 


PROGNOSIS. 


As regards life the progress is usually very fair, although in the tropics 
many sufferers from elephantiasis die as the result of acute septicemia follow- 
ing an unusually severe attack of lymphangitis. In the late stages of the 
disease patients may be bed-ridden with deformity and occasional pain. 
For the limbs, when the condition is advanced, the Kondoléon operation 
holds out the best prospects of a cure, though it is probable that the fibrous 


covering of the muscles will eventually be replaced. This actually occurred 
_ In Case 2, as was proved during the fifth operation by finding that a thick 
fascia, indistinguishable from the original deep fascia, was present covering 
muscles from which it had previously been removed. Nor was there any 
sign of muscle hernia as suggested by Henry. On the permeability of this 
fascia is said to depend the success of the operation; probably it is only a 
matter of time till it becomes so thick as to be impermeable to the lymph. 


CASE REPORTS. 


Case 1.—Male, never resident in the tropics, age 27 in 1923, was recovering from 
an acute attack of tonsillitis when pains started around the left ankle, succeeded 
next day by local oedema and ‘tightening pains’ in right chest accompanied by fever. 
The cedema lessened but never disappeared, being kept in check by a crépe bandage. 
Two months from the onset the tonsils were enucleated ; five months later an acutely 
inflamed appendix was removed. Other systems normal. Good health for four 
years ; then began a series of attacks of elephantiasic fever. The first started with 
sudden fever followed by profuse vomiting. Twelve hours later the superficial 
inguinal glands and then the whole course of the lymphatics accompanying the 
internal saphenous vein became acutely inflamed, though the vein itself was 
unaffected. In a month the leg was normal except for an increase of cedema. 
Similar attacks occurred during the next three years, vomiting becoming less notice- 
able. Sometimes fever was the first sign, at times the glandular swelling, at others 
inflammation of the lymphatic vessels. Definite circumscribed areas of skin were 
always affected, becoming a dusky-red colour, cedematous, raised, and desquamating 
freely after the attacks. A dental septic focus was suggested by Mr. McAdam Eccles 
although no obvious caries was present. The second left molar was bluish in colour ; 
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it had been filled, but its root not treated ; skiagrams disclosed a root abscess. An 
attempt was made to sterilize the abscess, but a mild attack of fever recurring three 
months later, the tooth was extracted by Dr. F.O. Human. One of the roots appeared 
almost broken, so great had been the absorption. Bacteriological investigation 
was unsuccessful owing to the previous antiseptic dressings. Mild attacks of fibro- 
myositis, which had formerly been present, disappeared after the extraction. (The 
case has been described elsewhere*‘ up to this stage, though its nature was unknown.) 

‘One year later a somewhat atypical attack occurred, and two days later a 
crowned tooth became tender and fibromyositis again appeared. Skiagrams showed > 
nothing abnormal ;. the tooth, however, was extracted, and a granuloma was found 
on one root. Bacteriological examination by Dr. R. Canti disclosed streptococci and 
diphtheroids in the granuloma. The pulp cavity was full of greenish pus from which 
a scanty growth of Staphylococcus albus was obtained. This second extraction was 
done on Aug. 27, 1927; since then there have been no further attacks. 

CoMMENTS.—The primary lesion was clearly a thrombosis of the venz comites 
of the posterior tibial artery as a complication of the tonsillitis. The series of febrile 
attacks was the result of inundation of the damaged limb with showers of streptococci 
periodically liberated into the blood-stream from the septic teeth. Inattention to 
these septic foci would undoubtedly have led to elephantoid tissue supervening upon 
the cedema at the left ankle. 


Case 2 (Figs. 236-246).—An unmarried woman, age 31, was admitted to the 
Hospital for Tropical Diseases on Feb. 4, 1924, under Dr. G. Carmichael Low. 

History.—Family healthy except one brother who died two years previously 
from phthisis. Previous illness unimportant. Present illness began in 1907, at the 
age of 14, with painless gradual swelling near the right ankle without apparent cause 
when the patient was in good health. About 1912 the left ankle began to swell in a 
similar manner. In 1917 she was confined to bed for two months with pneumonia 
and inflammation of both legs. Delirium was present for some days. Four succes- 
sive abscesses formed and burst spontaneously in the right leg. This illness was 
followed by a more rapid increase in the size of the limbs and recurring attacks of 
lymphangitis, always in the right leg except the last two, which affected the left 
leg. These attacks occasioned great pain, and the last occurred a fortnight before 
admission. Both legs at times exude a clear fluid through small holes, these appear- 
ing one at a time and closing spontaneously in about a week. 

PuysicaL EXAMINATION.—General nutrition good and systems all normal except 
for a rather nervous temperament suggestive of slight hyperthyroidism. Teeth 
carious. Abdominal palpation, rectal and vaginal examinations, and cystoscopy 
disclosed nothing abnormal, nor did radiograms of the pelvis and abdomen. Blood- 
counts : red cells, 4,550,000 ; white cells, 12,000 ; haemoglobin, 80 per cent ; poly- 
morphonuclears, 69 per cent ; lymphocytes, 27 per cent ; large mononuclears, 3 per 
cent ; eosinophils, 1 per cent; no parasites. The labia majora were elephantoid 
and warty in appearance, left worse than right ; rest of vulva normal. Both lower 
limbs were greatly enlarged below the inguinal and buttock flexures (Figs. 236 and 
243). Chronic inflammatory changes in skin above both ankles and on postero- 
internal aspect above right knee. 

Procress.—After a fortnight’s preliminary cleansing, massage, and dental treat- 
ment, operative measures were started, very little being done at first on account of the 
short time that had elapsed since the last febrile attack. Colonel J. J. Pratt was in 
charge of the first three operations, in association with one of us (A. L. G.), who 
carried out the remaining four operations, the patient being allowed home between 
some of them. The last operation was performed on Oct. 25, 1924, practically all 
of the elephantoid tissue on the limbs and labia having been removed ; Figs. 237 
and 238 give some idea of the intermediate stages. The operations consisted of 


removal from below upwards of as much elephantoid tissue as possible by means of 


elliptical incisions and undermining, thus removing large masses of blubbery tissue, 
including underlying portions of deep fascia. The incisions were planned so that 
the skin edges could best be drawn together. A tourniquet was used for the first 
operation only, being found unsatisfactory owing to the cedema of the thighs. The 
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redundant tissue of the labia was removed in a similar manner. Tension sutures 
when used were removed on the third to the fifth day, some of the remaining sutures 
being left to the tenth or twelfth day. Primary union was obtained on each occasion. 


Figs. 236, 237, 238.—Case 2. Indicating the stages of operation. 
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Since 1924 the patient has been seen from time to time, and has remained in 
good health, free from severe lymphangitis, though attacks of a very mild character 
occasionally occur. Her activity is nearly normal; she has even danced! The 


Fic. 241.—Case 2. Side view. Fie. 242.—Case 2. Nearly four 
Note that indentations are not con- years later. 
fined to the flexures. ; 
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scars are all soundly healed, nor is there ever any weeping or oozing from the limbs ; 
the new-formed labium majus has slightly increased in size, and the labia minora 
are a very little enlarged. The patient was last examined on Jan. 22, 1928, and 
the measurements then taken are tabulated for contrast with former measurements, 
while Figs. 240, 242, and 244 show the present condition. 


Fic. 243.—Case 2. Before treatment. Fic. 244.—Case 2. Almost four 
Note labial swelling. years later. 


Fic. 245.—Case 2. Photographed for com- Fic. 246.—Case 2. Photographed with the same 


eee with a normal woman of about same age woman nearly two years after treatment. 
and height. 
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Table I1I1.—CiIRCUMFERENTIAL MEASUREMENTS IN INCHES IN CASE 2. 


RicHt LEG Lerr LEG 

POSITION OF 

; MEASUREMENTS 1924 1924 1928 1924 1924 1928 

, Feb. 4 Nov. 11 Jan. 22 Feb. 4 Nov, 11 Jan. 22 
At top of thigh 23} 224 20 22 224 20 

{ 5 in. distal 29 20 20 21} 20 204 
284 16 16 19} 153 154 
264 13} 15} 214 13 153 
q 25} 10} 144 20} 114 144 
q 24 11 12} 11 


| ! The measurements on Jan. 22, 1928, were taken in the evening, when at their worst ; 
they decreased with the night’s rest. 


CoMMENTS.—The origin of the cedema remains obscure, but clearly the inflam- 
matory attack in 1917 determined the onset of the elephantiasis. By operating on 
the limbs in sections, all shock or inflammatory reaction was avoided and sound 
healing obtained. The patient is now well into the fourth year since completion 
of treatment, and there has been no leaking or marked enlargement anywhere, so 
that, although some degree of recurrence is manifest, the condition remains satis- 


factory. 


Case 38.—A man, age 24, admitted to the Hospital for Tropical Diseases on 
: May 10, 1921, under Dr. G. Carmichael Low. 
: History.—Patient was born in Australia, and went to sea in 1909, trading 
&G chiefly between South Africa, Honolulu, and England; served in Mesopotamia in 
1916, when he contracted syphilis and gonorrhea, which resulted in bilateral inguinal 
7 buboes together with fever, and swelling of the left leg. Both buboes were opened 
3 and the infected glands removed. Evidently the removal was radical, as primary 
. healing followed. After this, occasional bouts of fever occurred, accompanied by 
swelling of scrotum and left leg. In 1919 in Australia he had three such attacks, 
i and lymphangioplasty was done, carrying silk threads from the scrotum into the 
Zl abdomen : the result was unsatisfactory. It was recorded then that no microfilarie 
q __- were present in his blood. At Gibraltar in 1921 he suffered for six weeks from 
q malarial fever, returning to England in March. When admitted to hospital benign 
] tertian malaria parasites were present in his blood, but no microfilariz were found. 
1 The Wassermann reaction was fully positive. The scrotum was found to be 
4 moderately enlarged and thickened, as was the skin of the penis, especially on the 
dorsal aspect. Other systems were norinal except for an enlarged spleen. While 
\ his syphilis and malaria were being treated the elephantoid tissue of the scrotum 
and penis was removed and plastic flaps formed, with good result. 

ComMMENTS.—As no microfilarie were ever found, as his chance of becoming 
infected with filariz was small, and as the beginning of the elephantiasis was definitely 
associated with his venereal infection and buboes, it seems reasonable to attribute 
the patient’s condition to this source, a contributory factor being the too drastic 
clearing of the buboes at the operation. It is interesting to note the failure of the 
lymphangioplasty. 


Case 4.—A man, age 47, admitted to the Hospital for Tropical Diseases on 
Feb. 3, 1922, under Dr. G. Carmichael Low 

History.—Born in India of white parents, patient came to England at the age 
of 5 years. From 1892 to 1903 he was a ship’s steward serving in West Indian, 
Chinese, and Pacific waters ; then, in perfect health, obtained shore job. Married ; 
no venereal disease. 

PrEsENT ILLNEss.—In 1906, while gardening, he injured the knuckles of the 
left hand. Inflammation and swelling set in at once, with much pain. In three 
weeks the hand and forearm were greatly swollen, and the palm discharged at times. 
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The swelling gradually subsided, but use of the hand was lost. Later, attacks of 
inflammation occurred accompanied by increasing swelling, until by 1914 the fingers 
were as big as a normal wrist and the wrist was 24 in. in circumference. In 1914 
venous thrombosis occurred first in the left leg, then in the right. In September, 
1915, the arm was amputated above the elbow. Soon his feet and legs began to 
swell and were painful at times. 

When admitted to hospital he was found to have elephantiasis of both legs, the 
toes being ulcerated and the skin pigmented. General and local palliative treat- 
ment was given, and the patient discharged slightly relieved. 

CoMMENTS.—While possibly of filarial origin, it appears likely that the elephanti- 
asis was the outcome of the septic wound sustained in the left hand, and certainly 
to this can be attributed the venous thrombosis which paved the way for the 
elephantoid condition of the legs. 


Case 5.—An Indian lascar, admitted to the Hospital for Tropical Diseases on 
June 17, 1921, suffering from elephantiasis of the scrotum and penis. Microfilariz 
were present in the patient’s blood. The scrotum was rather smaller than a foot- 
ball, and was removed by Colonel J. J. Pratt without difficulty. The penis was left 
mostly denuded of skin. Three weeks later Thiersch grafts were applied with satis- 
factory results. 

ComMENTs.—A straightforward example of filarial elephantiasis illustrating the 
need for skin-grafts. 


Case 6.—We would cite again the case of elephantiasis that was reported by 
Dr. G. Carmichael Low.” Cancer causing elephantiasis must be so rare that no 
apology is made for a second reference to this patient, whose disability arose from 
cancer of the prostate. 


SUMMARY. 


1. Elephantiasis is a condition of hypertrophy and hyperplasia develop- 
ing in a part as the result of excessive protein from lymphatic exudate. 

2. This exudate is present as the result of infection, most often strepto- 
coccal, occurring in a part primarily presenting venous and lymphatic stasis. 

3. Tropical elephantiasis has the same essential pathology as that occur- 
ring in temperate climates. 

4. In treatment focal sources of infection must be sought and removed, 
and other pre-operative measures adopted. 

5. Kondoléon’s operation holds out good prospects of a prolonged 
temporary, if not permanent, cure. 

6. Case reports are given illustrating various points in the pathology 
and treatment of elephantiasis. 


Our best thanks are tendered to Dr. G. Carmichael Low for allowing us 
to cite patients admitted to his hospital beds, and for a critical survey of this 
paper; likewise to Dr. Manson-Bahr for helpful hints as to classification. 
Formerly Colonel J. J. Pratt suggested joint publication of Case 2, and we 
gratefully acknowledge his work and advice in connection with it, and 
with Case 5. 
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THE DEPRESSIVE INFLUENCE OF THE SYMPATHETIC 
NERVES ON GASTRIC ACIDITY. 


By H. MOLL, 


MEDICAL TUTOR AND REGISTRAR IN THE UNIVERSITY OF LEEDS; 


AND E. R. FLINT, 


ASSISTANT SURGEON IN THE GENERAI, INFIRMARY, LEEDS. 


Tuts study has been undertaken in order to obtain further information about 
the inhibitory influence, if any, of the sympathetic nerves on gastric acidity. 

Evidence in favour of the depressive influences reaching the stomach 
by the splanchnic nerves will be deduced from :— 

I. Clinical Observations : (1) Gastric analyses in cases of hyperthyroidism ; 
(2) The effect of thyroid feeding on gastric secretion; (3) Changes produced 
by adrenalin and nicotine administration ; (4) Depressive action of emotions 
on acid secretion. 

II. Experimental Observations : Observations on HCl secretion after 
bilateral section of the splanchnic nerves in the dog. 


I. CLINICAL OBSERVATIONS. 


1. GASTRIC SECRETION IN GRAVES’ DISEASE. 


It has been a matter of some dispute whether in hyperthyroidism gastric 
secretion is raised or lowered. The mass of evidence, however, points to a 
tendency towards anacidity in this disease. Lockwood,! in a study of 90 
cases of definite hyperthyroidism, made gastric analyses in 24 cases which 
presented digestive symptoms, and found that achlorhydria was present 
more often in severe cases, and that it was more frequent in cases of true 
exophthalmic goitre than in the forme fruste and in the adenomatous types. 
Of the 24 cases in which he made gastric analyses, 10 were achlorhydrias, 
3 gave a hypochlorhydria, and 11 showed normal figures. He concluded 
that his findings suggested a tendency in hyperthyroidism towards a diminu- 
tion rather than towards an increase of gastric secretion. 

Barker? states that in exophthalmic goitre the gastric secretion as a rule 
is diminished but that there are certain cases in which it is increased. 
King* reports increased stomach and intestinal motility with an achlorhydria 
in exophthalmic goitre. Wolpe* found achylia constant in all cases of pro- 
nounced types of exophthalmic goitre, but the hydrochloric acid was unchanged 
in other types of hyperthyroidism. Leist® found that of 8 cases of exoph- 
thalmic goitre 7 showed achlorhydria, and explained his findings on the 
basis of a subnormal protein content of the blood serum rather than of a 
hormonic action. 

In contradistinction to these findings, others report hyperchlorhydria 
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in Graves’ disease. Neilson® makes the statement that hyperacidity is 
frequent in hyperthyroidism, and the same is reported by Boenheim.’ 
Maranon® observed sometimes crises of hyperacidity. Sajous® states that 
excessive thyroid secretion causes excessive metabolism in the gastro-intestinal 
mucous membrane and muscles, with increased secretion and motor activity, 
manifested by hyperchlorhydria, gastro-succorrhoea, frequent vomiting, diar- 
rhoea, and serous light-coloured stools. 

In view of these contradictory reports, largely due to scantiness of 
observations, one of us! (H. M.) was led to make a more extensive study 
on 50 cases of hyperthyroidism. The cases were divided into five groups. 
The following table is a summary of the gastric analyses of these cases :— 


Tcble I—SumMary oF Gastric ANALYSES OF 50 CASES 
OF HYPERTHYROIDISM. 


Hypo- 
CHLOR- | NORMAL | HIGH N. 
HYDRIA 


ACHLOR- 
HYDRIA 


Chronic Graves’ disease of more 
than 2 years’ standing 15 
Acute Graves’ disease of less 
than 1 year’s siete 4 
Toxic adenoma — 
Forme fruste 3 
Puberty hyperplasia _ 


— 


DO 


Total 


The chief conclusions to be drawn from these findings are: (1) That there 
is a constant tendency towards subnormal or absent secretion of HCl in 
Graves’ disease ; (2) That the achlorhydria is more frequently found in cases 
; | of hyperthyroidism of long standing, while in the more acute cases the gastric 
secretion is least diminished ; (3) That the secretion of HCl in cases of toxic 
5 | adenoma and puberty hyperplasia is usually normal or subnormal but never 
absent. 

These observations seem to offer an explanation why so many observers 
have made such contradictory statements, as it would appear that the 
achlorhydria in hyperthyroidism is an acquired condition and not consti- 
tutional in the patient, and that it occurs in the course of the disease, 
the cases of long standing presenting it in the most pronounced fashion. 
Furthermore, as the achlorhydria in Graves’ disease has a maximal incidence 
in the more chronic cases, it is possible that it may be due to a persistent 
stimulation of the sympathetic system by the thyroid toxemia. 


2. EFFECT OF THYROID FEEDING ON GASTRIC ACIDITY. 


The literature reveals even more contradictory reports on the effects 
produced on gastric secretion by experimental thyroid feeding in animals. 
Boenheim" states that after injections of thyroid extract the secretion of 
the stomach is raised. Rogers}? and his associates found that in dogs with 
a Janeway fistula the subcutaneous injection of the watery saline extract of 
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| 
| 
| 
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the thyroid increased the gastric flow. The quantity of gastric juice and 
the total acidity were estimated for three 15-minute periods. It was con- 
cluded that the thyroid activates gastric secretion through the vagus by 
facilitating the absorption of ‘food’ by the cells and the metamorphosis of 
this food into the cell’s secretion. 

Truesdale!* made use of a Pawlow pouch and gave 0-3 grm. to 1 grm. 
of thyroid extract per kilo. of body weight, and observed in all cases a decrease 
in the continuous secretion of gastric juice. In discussing the results he offers 
the following explanations: The diminished secretion might be a secondary 
result of disturbed metabolism and other abnormal conditions which might 
produce changes in the blood constituents, thus affecting the activity of the 
secreting cells; and lastly the thyroid might act through a disturbance of 
the nervous mechanism of gastric secretion by inhibiting the nervous impulses 
of appetite or by stimulation of inhibitory secretory nerves or by inhibition 
of secretory nerves. 

Hardt!* made two experiments on dogs, weighing 2°5 and 4 kilo. 
respectively, which were fed with 10 grm. of Armour’s desiccated thyroid daily 
over a period of two weeks. The collection of gastric juice was begun one 
hour before feeding and continued for one hour after feeding. The controls 
were made by feeding the same quantity of meal in the absence of the 
thyroid. As a result of these experiments Hardt found no indication of 
either hyperacidity or hypersecretion following thyroid administration. In 
both dogs, on the contrary, there was a tendency toward depression of the 
acidity and of the rate of secretion. The dogs were in perfect health, and 
to all appearances the thyroid had no toxic effects. The acidity and the 
volume of the gastric juice returned to normal a few days after the thyroid 
feeding was discontinued. 

It is difficult to gauge to what extent thyroid feeding influences gastric 
secretion from the observations mentioned above, as the gastric analyses in 
most cases have been carried out over too short a period—three-quarters of 
an hour in the experiments of Rogers and his associates, and one hour in those 
made by Hardt. Moreover, only the volume of gastric secretion and the total 
acidity were estimated, not the free HCl. We have therefore thought it well 
to repeat these experiments on four dogs with a Janeway fistula, fractional 
gastric analyses being carried out over periods of several hours. Thyroid 
extract (Burroughs & Wellcome ‘tabloid’ thyroid gland) was administered 
to the dogs in increasing doses until a definite loss of weight was obtained, 
amounting to 5 to 10 per cent of the body weight of the animal. The amount 
of thyroid extract required to produce this was found to be equivalent to 
1 grm. of fresh gland per kilo. of body weight of the animal. Fractional 
gastric analyses conducted under exactly the same conditions were made 
before and after thyroid feeding and the results compared. The test-meal 
was the standard oatmeal gruel, of which a pint was given to the dog; 
sometimes the animal would refuse to take the full amount, but always 
took sufficient for the gastric analysis to be made. The total acidity and 
the free HCl were estimated over a period of five hours. As it was found 
that free HCl is not secreted after an oatmeal gruel test for at least an hour, 
an interval of an hour was allowed between the feeding time and the taking 
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Fic. 247.—Thyroid feeding. Dog V (see Protocol 2). 


A, Free HCl before feeding ; 


B, After 8 days of feeding. 
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Fic. 248.—Thyroid feeding. Dog VII (see Protocol 1). 
B, After 12 days of feeding; C, After 21 days. 
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Fic. 249.—Thyroid feeding. Dog III (see Protocol 3). 


A, Free HCl before feeding ; 


B, After 8 days of feeding; C, After 15 days. 
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Fic. 250.—Thyroid feeding. Dog VI (see Protocol 4). 
A, Free HCl before feeding ; 


B, After 12 days of feeding; C; After 21 days. 
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of the first sample. The dogs were in a good state of health throughout the 
whole time of thyroid feeding, but towards the end of the course became 
rather restless and irritable. The urine was frequently tested for sugar, but 
none at any time developed glycosuria. At the end of this paper protocols 
- of the experiments are given. In two cases (Dogs V and VII) thyroid feeding 
produced almost complete achlorhydria, free HCl being absent in all the 
samples excepv in one towards the end of the examination. In these two 
cases, therefore, thyroid-gland feeding markedly delayed and inhibited free 
HCI secretion (Figs. 247, 248). One of these dogs, however, died during the 
course of thyroid feeding, and it is possible that the state of bodily depression 
preceding death may partly account for the lowering of gastric secretion in 
this case. 

In the third dog (Dog III) the curve of free HCl was only very slightly 
lowered, if at all (Fig. 249), while in the fourth experiment (Dog VI) thyroid 
feeding produced a slight rise in acidity (Fig. 250). 

It is therefore difficult to draw any conclusions from these results. 
Thyroid administration certainly does not lead to lowering of gastric secretion 
in all cases, while in some it may even raise it. These experiments would 
seem to explain why different observers have reported contradictory results. 


3. CHANGES PRODUCED BY ADRENALIN AND NICOTINE. 


Adrenalin.—It is interesting to note the effect which adrenalin has on 
gastric secretion, because, according to Langley,!® adrenalin and certain — 
related substances produce effects which are, in nearly all cases, like those 
brought about by stimulating the sympathetic nerves; although there are 
exceptions, such as the case of the sweat glands, where sympathetic 
stimulation has a marked effect and adrenalin has none. 

There is a great mass of evidence, gathered from experiments by Elliott,® 
Tumpowski,!? and more recently by Brown and M‘Swiney,'® that adrenalin 
inhibits the motor activity of the stomach, and a similar action has been 
observed on the secretory function of the stomach. Rogers,!* together with 
others, found that on dogs with a Janeway fistula injection of epinephrin or 
of suprarenal nucleoproteins inhibited gastric secretion. Lim! states that 
adrenalin does not inhibit the secretion, but that it may delay its outflow 
from the stomach. His results, however, are opposed to those of Hess and 
Gundlach.” These authors found a strong inhibitory action of adrenalin on 
gastric secretion in all their experiments, the intensity of the effect depending 
on the amount of adrenalin administered. The inhibitory action was found 
to be greater on the volume of gastric juice than on the total acidity and 
free HCl. One of us (H. M.) tested the action of adrenalin on two cases of 
hyperchlorhydria in man, and the results proved that adrenalin has, on the 
contrary, a definite inhibitory action also on the secretion of free HCl. The 
first experiment was carried out on a case of hyperchlorhydric dyspepsia 
without clinical or radiological evidence of gastric or duodenal ulceration. 
A test-meal followed by a fractional gastric analysis showed a hyperchlor- 
hydria with a climbing type of curve. A second test was made ten days 
afterwards, and at the end of the first hour a subcutaneous injection of 15 
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minims of 1-1000 adrenalin was given. The charts showed a surprising change 
(Figs. 251, 252). Following the injection of adrenalin the HCl curve dropped 
down to zero, only to rise again to even a higher level within the second hour. 
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Fic. 251.—Before the injection of 15 min. of 1-1000 of ‘adrenalin. 
A, Free HCl; B, Total acidity. 


[The shaded’area in Figs. 251-256 represents the limits for free HCl of 80 per cent of normal people. | 
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Fic. 252.—Same case as Fig. 251 after injection of adrenalin at point marked x. 


Impressed by this, but in doubt whether the sympathetic stimulation 
was due to adrenalin or the prick of the needle, we decided to treat 
a similar case with adrenalin over some time. To another case of hyper- 
chlorhydria with a high and climbing curve was administered 5 minims of 
1-1000 adrenalin subcutaneously every four hours over a period of two and 
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a half days, until after the fifteenth injection there occurred abruptly sym- 
ptoms of sympathetic stimulation, viz., tachycardia, palpitation, and tremor. 
Thereupon a second fractional gastric analysis was made. 
striking lowering of the HCl curve, though the emptying time of the stomach 
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Fic. 253.—Before giving 15 injections of 5 min. of 1—-1000 adrenalin at four-hourly 


intervals over a period of two and a half days. A, Free HCl; B, Total acidity, 
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Fic. 254.—Same case as Fig. 253 after the injections of adrenalin. 


and the amount of duodenal regurgitation had remained the same. It is 
interesting to record that, following the injections, the patient felt consider- 
ably better and was free from pain for several days. (Figs. 253, 254.) 

Nicotine.—If stimulation of the sympathetic causes this change in acid 
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secretion, then paralysis of the sympathetic should have the opposite effect. 
The drug best known to have such an action is nicotine, inasmuch as Langley 
has shown that it paralyses the preganglionic sympathetic cells. It has already 
been noted by many observers how smoking increases the secretion of HCl 
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Fic. 255.—Before giving 30 injections of § gr. of nicotine thrice daily over a period 
of ten days. A, Free HCl; B, Total acidity. 
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Fic. 256.—Same case as Fig. 255 after the injections of nicotine. 


and tends to produce hyperchlorhydria. In a not very extensive review of 
the subject we failed to find in the literature any report on the action of 
nicotine on gastric secretion when given in the form of the pure alkaloid by 
hypodermic injection. The results given below may, therefore, be of some 
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interest. One of us (H. M.) had the opportunity of observing the action of 
nicotine on gastric acidity when this drug was administered to a series of cases 
of post-encephalitic Parkinsonism in an attempt to reduce plastic tone.” 
Nicotine, in the form of pure alkaloid, was administered hypodermically 
thrice daily in doses varying from ;'5 to } gr. over a period of two to three 
weeks. In six of these cases fractional gastric analyses were made before 
and after the course of treatment. One case shows no change in gastric 
acidity. The other five all show an increase in HCl secretion. In one case 
(Figs. 255, 256) the curve rose from a normal chlorhydria to a very definite 
hyperchlorhydria after ten days of nicotine treatment, 4 gr. of the drug 
having been administered thrice daily (30 doses of } gr., or a total dose of 


6 gr.). 
If deductions may be drawn from these experiments, one is justified in 


concluding that adrenalin lowers gastric acidity by stimulation of the sym- 
pathetic, whereas nicotine raises it by paralysing the sympathetic. 


4. THE DEPRESSIVE ACTION OF EMOTIONS ON GASTRIC ACIDITY. 


Cannon”? found that in a cat any sign of rage or distress, or mere anxiety, 
was accompanied by a total cessation of the movements of the stomach, and 
that even slight psychic disturbances were accompanied by stoppage of 
peristalsis. His observations were confirmed by Auer?? and by Lommel. 
Furthermore, it would appear from other experiments that the sympathetic 
system for the greater part, and the vagus to a less extent, provide the course 
for these inhibitory impulses. Thus, lasting inactivity of the gastro-intestinal 
tract was produced reflexly by trauma of the testicles in certain experiments 
mae by Murphy and Cannon* on the dog, while these observers noted that, 
if the splanchnic nerves had been severed previously, trauma of the testicles 
had no effect whatever. Respiratory distress was also shown to inhibit gastric 
motility reflexly only when the sympathetic and the vagus nerves were intact ; 
when these were cut, even a marked degree of respiratory distress failed to 
stop the movements of the alimentary canal. As counterpart to this inhibi- 
tory action of emotions on gastric motility, interesting observations—although 
unfortunately few in number—have been made on a similar depressive influ- 
ence on the secretory function of the stomach by unpleasant emotions. 
According to Langdon Brown®* the antagonistic action of the sympathetic is 
more clearly demonstrated in the inhibition of salivary secretion than of 
gastric or pancreatic. This inhibitory action is well seen in the dry mouth 
of fear, which is the physiological basis for the old Indian ‘rice ordeal’ in 
which persons suspected of crime were given consecrated rice to chew. The 
man who spat it out dry was adjudged guilty, for the fear of detection had 
stopped salivary secretion. But there can be little doubt that the sympathetic 
has a corresponding inhibitory action on gastric secretion. Bennet and 
Venables?* have observed the variations of gastric acidity in man during 
hypnosis, and by this very ingenious method of evoking emotions found 
that suggestion of nausea caused delay of emptying and inhibition of gastric 
secretion, while suggestion of hunger on the contrary caused rapid emptying 
and a rise of acidity. Great anxiety (such as produced by suggesting to the 
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hypnotized subject, an old army man of the Flying Corps, that he was 
involved in an aeroplane smash) caused strong inhibition with delayed empty- 
ing rate. 

Some interesting observations have also been made on the effect of fright 
on gastric secretion in dogs by Bickel and Sasaki.?? These authors report 
that, by frightening dogs during the process of conducting a fractional 
analysis of the gastric juice, they were able to note a considerable fall in the 
volume, though the acidity was not much influenced. 


Il. EXPERIMENTAL OBSERVATIONS. 


THE EFFECTS ON HCl SECRETION OF SECTION OF THE SYMPATHETIC 
NERVOUS SUPPLY OF THE STOMACH. 


Few experiments have been made with a view to ascertaining the changes 
in acid secretion of the stomach after section of its sympathetic nervous 
supply. Schupfer?* excised simultaneously and bilaterally the anterior and 
posterior nerve-roots lying between the 4th and 8th or between the 5th and 
9th dorsal segments in the dog, and found as a constant result an increase 
in gastric acidity. This rise of acidity depended for the most part on an 
increase of combined HCl, and to a less extent on that of free HCl. Gaultier? 
found that stimulation of the splanchnics or of the solar plexus did not affect 
gastric acidity, whereas section of the splanchnics and avulsion of the solar 
plexus gave rise to a constant and pronounced hyperchlorhydria. 

Apart from these two observations, from a not very complete review of 
the literature, we failed to find any more reports of similar experiments. The 
following is an experimental study which was undertaken to ascertain the 
effects of bilateral section of the splanchnics on free HCl secretion. 


EXPERIMENTAL TECHNIQUE. 


In order that the results obtained in experimental conditions in animals 
_ may be assessed at their true clinical value, it is essential that the experi- 
mental observations should be carried out under similar conditions to those 
which are in use in the clinical laboratory. We have therefore endeavoured 
to carry out fractional gastric analyses in the dog on similar lines to those 
of an ordinary standard Rehfuss test-meal. The only difference between the 
former and the latter was the way in which the tube was introduced into the 
stomach. As it was impossible to introduce the Rehfuss tube through the 
mouth in the dog, we adopted a Janeway fistula, this being the least likely 
to interfere with the nervous supply of the stomach; it was made in the 
following way. General anesthesia was induced and maintained by the open 
method, ether being used throughout. A paramedial incision of the abdomen 
was employed, and before proceeding to make the fistula the left splanchnic 
nerve was exposed and cut; this was done because otherwise the approach 
to the left splanchnic nerve would have been made very difficult by the 
presence of the fistula. Ducceschi® has brought evidence to show that 
afferent fibres in each splanchnic nerve are connected through filaments from 
the cceliac plexus with the entire surface of the stomach. The section of only 
one splanchnic would therefore not interfere with the nervous supply of the 
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stomach. McCrea, M‘Swiney, and Stopford*! have lately proved that this 
is also true for the vagus, as the motor activity of the stomach is unaffected 
by unilateral vagotomy. 

Under an aseptic technique a clamp was applied to the anterior surface 
of the stomach close to and parallel with the greater curvature and as near 
as possible to the cardiac end. The clamped. piece, being an oblong about 
21 in. long, was cut so as to leave it attached by rather a broad base at the 
cardiac end of the clamp. The main section on the stomach and the partially 
detached piece were closed by a continuous musculo-mucous suture, and over 
that a continuous peritoneal stitch. The final result was a suture line just 
anterior to. the greater curvature of the stomach, and leading off from the 
cardiac end of this a peritoneal covered tube continuous with the cavity of 
the stomach and having a lumen about the size of a No. 10 rubber catheter. 
This tube was brought through a stab wound in the left rectus and sutured 
to the skin. A short piece of a Rehfuss tube was inserted along this divertic- 
ulum into the main body of the stomach and fixed in position by a stitch. 
A Janeway fistula provides a very efficient method for easily introducing a 
Rehfuss tube into the stomach, while it does not leak between examinations. 
The only difficulty experienced with this method was to keep the stoma open 
for any length of time once the tube came loose, unless it was passed sub- 
sequently every day. 

After the normal secretion had been ascertained by repeated examina- 
tions, the animal was again placed under general ether anesthesia and the 
right splanchnic nerve excised. Fractional gastric analyses were then again 
resumed at intervals varying from one week to several months after the 
operation. 

The dogs were starved overnight or for at least twelve hours prior to 
taking a fractional gastric analysis. The fasting contents of the stomach were 
completely withdrawn, and the standard test-meal of one pint of oatmeal 
gruel, as employed by most workers on fractional gastric analyses in man, was 
then given. The dogs were trained to take the meal without being forced, 
by gradually accustoming them to it some time before beginning the experi- 
ments; most of the dogs, however, took to the oatmeal gruel without any 
difficulty and would lap it up heartily. Quarter-hour specimens of 2 c.c. of 
stomach contents were drawn off, after the lapse of an hour from the feeding 
time, as it was found that practically no free HCl is secreted during the first 
hour in the dog’s stomach after an oatmeal gruel test-meal. The fractional 
observations were continued for 44 to 54 hours. The free HCl was estimated 
by titration with standard alkali to the turning-point of Toepfer’s reagent ; 
the total acidity by treating the juice with standard alkali until a pink colour 
with phenolphthalein resulted. In some of the earlier fractional analyses the 
total chlorides were also determined by the direct application of the Volhard 
Harvey method, in which an excess of standard silver nitrate solution together 
with an acidified iron-alum indicator is added to the juice and the excess of 
silver nitrate titrated with standard thiocyanate solution. 

From these results a curve was plotted out representing fractional 
analyses of stomach juice over periods of 44 to 5} hours after the taking of 
the meal. 
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A post-mortem examination was made on every animal, and the section 
of the splanchnic verified both at autopsy and by histological examination of 
the excised piece of nerve 


EXPERIMENTAL FINDINGS. 


Fourteen dogs have been operated on and over 50 fractional gastric 
analyses have been made. Reports are, however, given here only on 9 dogs 
and on 81 gastric tests, the remainder having been unsatisfactory. Of these 
9 dogs, observations were successful after bilateral section of the splanchnic 
nerves in 4, while the other 5 dogs, though unsatisfactory in this respect, 
enabled us to ascertain the normal range of gastric secretion during a 
fractional. test. 

For the sake of brevity we have collected our results into tables. Table IT 
summarizés all our observations with regard to certain aspects of gastric 
secretion, both before and after sympathetic denervation of the stomach. 
From this table we have worked out Table III, which contains the percentage 


Table II.—SUMMARIES OF OBSERVATIONS ON NINE DOGS FoR GASTRIC SECREMMORE A 
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Dog VI 3 3 2 0-55 15-80 
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incidence of normal findings on all dogs, including those (J7I, VI, VII, VIII) 
which afterwards had a bilateral sympathetic division. Table IV has been 
plotted to show the contrast between the findings before and after splanchnic 
section and is confined, therefore, entirely to observations made on Dogs III, 
VI, VII, and VIII. Protocols of the experiments are given at the end of 
the paper. 

From Tables II and III some generalities may be drawn as to the 
normal features of gastric secretion after a standard test-meal in the dog. 

Rate of Emptying.—This was remarkably constant. The stomach was 
never found to be empty at the end of the test even when fractional observa- 
tions were carried out for 54 hours. This is rather in contrast with the find- 
ings of Cannon,” who says that the stomach is usually empty about 3 hours 
after feeding the standard amount of carbohydrates. It is, however, in accord 
with the observations of McCrea, M’Swiney, and Stopford,*! who noted an 
average total emptying time ranging from 5 to 7 hours. The first observer 
used a mixture of 25 c.c. of starchy paste, boiled rice or boiled potatoes, with 


ECREMMORE AND AFTER SYMPATHETIC DENERVATION OF THE STOMACH. 


NO. OF OBSERVATIONS IN WHI 
a OF TEST 
Maximal Maximal (NO. OF 
Mean Vat | Slight Marked | 2nd Hour | 3rd Hour | 4th Hour Mean Value Mean Value ORSERVATIONS) 
4 2 0 1 3 0 ie 15 eth 120 
1 0 1 0 0 ne 35 ii 80 
ql 2 0 0 1 1 40 45 85 100 
6 2 0 2 0 0 40 45 90 115 
? 0 1 0 60 90 
0 0 ) 2 1 60 110 115 160 
0 0 1 0 0 — 45 aii 110 
20 0 1 1 0 0 _ 25 ini 110 
10 0 0 0 1 0 _— 70 = 110 
1 0 4 0 0 80 95 100 125 
0 3 3 0 0 60 70 65 95 
H 1 0 2 1 0 25 30 55 60 

1 0 2 0 3 15 95 100 125 
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5 grm. of bismuth subnitrate ; the last instead used a mixture of 200 c.c. of 
milk, 60 grm. of bread, 7 grm. of bismuth sulphate, and 1 grm. of sugar. 
Allowances have also to be made for the difference in the two methods of 
estimating the emptying time, as it is common experience in clinical work to 
find marked. discrepancies between the emptying rate. as gauged by X-rays 
and that obtained by the examination for the presence of starch in a fractional 
gastric test. 


Bile present in fasting juice 


Free HCl present in fasting juice .. os os 25 
Duodenal reflux, none 50 

Rise of acid curve (free HC), within 2 hours és 37 


Rate of emptying : 
the test 


stomach sa ney at the end of 


Fasting Juice.—We have not taken note in our observations of the volume 
of fasting juice, as little information can be drawn from it owing to the diffi- 
culty of ensuring the total withdrawal of the fluid. Free HCl was present 
in the fasting juice only in 25 per cent, while bile was present in 75 per cent 
of cases. From this it would seem that achylia, though not a constant finding, 
is a common occurrence in the fasting juice of the dog, and that the absence 
of free HCl in the fasting juice may be due either to lack of its continuous 
secretion during fasting time or to duodenal regurgitation. Other observers 
have also noted this absence of free HCl from the continuous secretion in the 
dog with a Pawlow fistula (Carlson), although some have denied it (Bickel 
and Rheinboldt??). 

Type of Curve.—On repeating gastric analyses on the same dog under 
identical conditions at frequent intervals, we found that although wide 
variations do often occur in the type of curve, the dissimilarity is often more 
apparent than real. Thus the acid curve tends to rise at a constant time and 
reaches a peak of maximal value which is also more or less constant. The 
same has been observed by Bell and MacAdam* in man. Before splanchnic 
division the acid curve tends to rise within the 2nd or 8rd hour, although 
quite frequently it may be delayed until the 4th or even 5th hour. There is 
little tendency towards duodenal regurgitation, and this was borne out both 
by the frequent absence of bile throughout the test meals, and also by the 
estimation of total chlorides, which gave a curve following very nny that 
of the free HCl. 

Results after Splanchnic Division.— The following observations have 
been made on four dogs which survived the bilateral section of the major 
splanchnic nerves. Some of the results have been collected in statistical 
form in Table IV, although we have made use of the graph method to denote 
the changes in gastric acidity, as we do not consider that statistical methods 
can be reasonably applied to the elucidation of such curves. 
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_- Continuous acid secretion is increased after bilateral splanchnic division, 
as shown by the greater frequency with which free HCl is found in the fasting 
juice, the higher values attained, and the comparative absence of bile (Table 
IV). There is furthermore a more prompt response of acid secretion to the 


Table IV.— FINDINGS IN EXPERIMENTAL DOGS BEFORE 
AND AFTER OPERATION. 


PER CENT 


Before After 


Bile present in fasting juice | es - 100 47 


Free HCl present in fasting juice .. ok 17 60 
Duodenal reflux, none 84 60 
» Slight 0 20 

Marked .. 16 20 
Rise of acid curve (free HCl), within 2 hours 34 74 
” 3 5, 50 6 
16 20 


Rate of emptying: stomach not empty at the 
end of the test .. 


100 100 


meal, the acid curve rising within the 2nd hour in 74 per cent as opposed to 
34 per cent before the sympathetic denervation. Duodenal regurgitation 
does not seem to be appreciably influenced, although it is slightly more 
frequent after than before splanchnic division. The values of free HCl were 
definitely raised in three out of four experiments, as the charts (Figs. 257— 
260) show. The continuous line represents the acid curve of free HCl before 
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Fic. 257.—Bilateral section of the splanchnic nerves. Dog VIII (see Protocol 8). 
A, Free HCl before denervation; B, 13 days after; C, 22 days after; D, 32 days after ; 
E, 7 months after. 


splanchnic division, while the dotted lines represent the findings on different 
occasions and at varying intervals after sympathetic denervation of the 
stomach. The hyperchlorhydria induced by the secretion of the splanchnics 
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is rendered more apparent when one compares the acid curve before splanch- 
nic division with the highest curve after denervation. 
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Fic. 258.—Splanchnic division. 


Dog III (see Protocol 5). 
A, Free HCl before denervation ; D, 7 days after ; 


Cc, 3 weeks after; B, 34 months after. 
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Fic. 259.—Splanchnic division. Dog VI (see Protocol 6). 
A, Free HCl before denervation ; D, 6 days after; B, 13 days after; C, 30 days after. 
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Fic. 260.—Splanchnie division. Dog VII (see Protocol 7). E 
A, Free HCl before denervation; B, 12 days after; D, 22 days after; C, 28 days after. 


No mention is made of the variations of the total acidity values, as 
these do not seem to afford any information as to the true state of acid 
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secretion of the stomach. They were, however, found to follow very closely 
those of the free HCl (Figs. 261-268). 
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Fie. 261.—Dog IIT before splanchnic section. 
A, Free HCl; B, Total acidity. 


Fastingt Thr. 4 Wh Qhr. 2 2% Shr. 3h 3% 4 he, 444 42 
Tr. Tr| Te) Tr.| Te) Tr. 


Mucus 
Bile 
Blood 


Starch 
110 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


100('364) 
90('327) 
80(:292) 


70('265) 
60/219) 


\ 
‘182. 


20(:073) 
10(°036) 


io NaOH. 
HCL) 


Fic, 262.—Dog III one month after splanchnic section, 


DISCUSSION. 


The interpretation of the results obtained from these experiments is 
subject to certain reservations and to criticism. 

In the first place it is difficult to ascertain whether the division of the 
major splanchnic nerves ensures a complete sympathetic denervation of the 
stomach. It is quite likely that it does not, as sympathetic fibres may reach 
the stomach through the outer coats of blood-vessels, and furthermore the 
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peripheral intrinsic sympathetic nervous system of the stomach may com- 
pensate any loss of control due to central denervation. In this respect the 
stomach may be compared to the heart; like the heart it is essentially an 
automatic organ; its stimuli to movement and secretion arise within itself; 
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Fic. 263.—Dog VIII before splanchnic division. 


A, Free HCl; 8B, Total acidity. 
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Fic, 264.—Dog VIII two weeks after splanchnic division. 


but these movements and secretions are also regulated by the action of the 
extrinsic nerves, so as to adapt them to varying conditions.! 
probable that inhibitory fibres of gastric secretion are contained in the vagi, 
and this may overbalance any effect which division of the splanchnic nerves 
might have, It is therefore not surprising to find some inconsistency in the 
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results after splanchnic division, and that the hyperchlorhydria observed is 
only a relative one and not absolute. 

In the second place the fractional gastric analyses after a test-meal sniicly 
afford reliable information as to whether the stomach is able to secrete or 
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Fic. 265.—Dog VII before splanchnic section. 
A, Free HCl; B, Total acidity. 
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Fic. 266.—Dog VII three weeks after splanchnic section. 


‘not, and as to the real acidity of the stomach contents. The admixture of 
food with gastric juice obscures the volume of the response, while the real 
acidity is masked by the neutralizing and diluting power of the food mass, 
evacuation into the duodenum, regurgitation, and retention. 

Lastly, considerable variations in the acid values occur both before and 
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‘| after sympathetic denervation, when taken on different occasions, and render 
comparisons very difficult. Although more accurate results are obtained by 
other methods of gastric analysis, such as the double intubation technique 
employing continuous aspiration (Lim, Matheson, and Schlapp**, McBaird, 
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Fic. 267.—Dog VI before splanchnic division. 
A, Free HCl; B, Total acidity. 
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Fic. 268.—Dog VI two weeks after splanchnic division. 


Campbell, and Hern,** or those of Heidenhain and Pawlow*®), the method 
adopted by us has the great advantage of being identical with the standard 
method of gastric analysis used in clinical diagnostic work. Consequently, 
the results from experiments on animals obtained thereby are more easily 
compared with those obtained from clinical observations in man, while the 
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criticism referred to above lessens in importance as it may be applied to 
both. The small number of successful experiments presents a real difficulty 
in coming to definite conclusions; but, even so, it seems to us justifiable to 
infer from these observations the presence of inhibitory secretory fibres in 
the splanchnic nerves, the excision of which has a definite action in raising 
the secretion of HCl both in the fasting juice and in the gastric secretion after 
a standard test-meal. 

The number of experiments has been necessarily limited, owing to the 
many difficulties encountered in carrying them out, and also by the time it 
has taken to follow the observations to the end, namely two years. The 
experimental work, moreover, was undertaken mainly with a view of con- 
firming the clinical observations and deductions which have been discussed 
in the first division of this paper. It seems to us that this aim has been 
achieved, as the results, although not startling, are all more or less uniformly 
in agreement with one another, and we hope that they may offer an 
inducement to further work on this subject. 


PROTOCOLS OF EXPERIMENTS ON THE ACTION OF THYROID 
FEEDING ON GASTRIC SECRETION. 


Protocol 1.—Dog VII (weight 1 st. 5 lb., or kilo. 8°540). 
A Janeway fistula and left splanchnic resection had been performed 27 days 
before commencement of thyroid feeding. The fractional gastric analysis used as | 
control was taken 19 days before. Thyroid extract (Burroughs & Wellcome 
‘tabloid’ thyroid gland) was given in the initial dose of 15 gr. thrice daily, but as it 
did not cause loss of weight it was increased to 45 gr. three times a day (i.e., 1 grm. 
of thyroid per kilo. of body weight), and at the end of a month the dog had lost 1 Ib., 
or 5 per cent of its weight. Fractional gastric analyses were made on the 12th 
and 21st days of thyroid feeding. 

Result.—A very definite delay of gastric secretion with lowering of the HCl 
curve leading to nearly a complete achlorhydria after 21 days of thyroid administra- 
tion (see Fig. 248). 

Protocol 2.—Dog V (weight 1 st. 11 lb., or kilo. 11-200). 

A Janeway fistula and left splanchnic resection had been performed 34 days 
prior to the thyroid feeding. Fractional test-meal used as control was taken 20 
days before. Thyroid extract administered for 12 days in the dose of 20 gr. thrice 
daily had no effect on the weight, and it was therefore increased to 60 gr. (i.e., 1 grm. 
per kilo. of body weight). After the 5th day of intensive thyroid feeding the dog 
had lost 8 oz. in weight, and on the 13th day it died suddenly. At the autopsy 
marked scarring of the kidneys was found. The fractional test-meal was taken on 
the 8th day of intensive thyroid feeding. 

Result.—Complete achlorhydria except for the presence of HCl in the fasting 
juice and in the last sample (see Fig. 247). 


Protocol 3.— Dog III (weight 2 st. 11 lb., or kilo. 17-472). 

A Janeway fistula and excision of the left splanchnic nerve performed 3 months 
before thyroid feeding. The fractional test-meal used as control was taken 1 month 
before. An initial dose of thyroid extract (25 gr.) was given, and at the end of 4 days 
it was raised to 40 gr. and continued for another 4 days. At the end of this time 
the dog had not lost weight, so the thyroid was again raised to a maximal dose of 
90 gr. thrice daily (i.e., 1] grm. per kilo. of body weight). By the end of the 2nd week 

- of intensive thyroid medication the dog had lost 1 Ib. 12 0z., and at the end of a month 
; Ib. Fractional test-meals were taken on the 8th and 15th days of intensive thyroid 
eeding. 
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_  Result.—Apart from the absence of free HCl in the fasting juice of the tests 
taken after thyroid feeding there is little, if any, lowering of the gastric acidity 
(see Fig. 249). 


Protocol 4.—Dog. VI (weight 1 st. 8 lb., or kilo. 9-856). 

A Janeway fistula and section of the left splanchnic nerve performed 34 days 
before thyroid feeding. Fractional test-meal used as control was taken 19 days 
before. An initial dose of thyroid extract of 20 gr. caused a loss of weight ot 12 oz. 
after 9 days ; the thyroid was raised to 50 gr. thrice daily (i.e., 1 grm. per kilo. of 
body weight), and at the end of a month the dog lost 2 Ib., or 10 per cent of its 
weight. Fractional gastric analyses were taken on the 12th and 21st days of inten- 
sive thyroid feeding. 

Result.—Absence of free HCl in the fasting juice of all the test-meals. - The 
curve of free HCl is slightly higher in the charts of test-meals taken after the 
administration of thyroid (see Fig. 250). 


PROTOCOLS OF EXPERIMENTS ON BILATERAL SPLANCHNIC 
EXCISION. | 


Protocol 5.—Dog III (weight 2 st. 11 Ib.). 

Dec. 1, 1926.—Excision of the left major splanchnic nerve and a Janeway fistula 
performed. Fractional gastric analyses were made on three occasions to determine 
the normal range of secretion. 

Result.—The curves, although varying in detail, have some common character- 
istics. The fasting juice on two occasions contains bile, and free HCl is absent, 
while the third time the free HCl attains the value of 30 and there is a trace of 
bile present. The meal provokes a delayed response, the acid curve rising respectively 
on the three occasions 2}, 3, 3} hours after the test meal, and being sustained even 
at the end of 5 hours. The rate of emptying is very slow, and starch is present to 
the end of the test, while bile is absent throughout. The curve of the total chlorides 
follows very closely that of the free HCl. 

June 9, 1927.—General ether anesthesia, laparotomy and excision of the right 
splanchnic nerve. Fractional test-meals were taken thereafter at intervals of 7 
days, 3 weeks, and 3} months. 

Result.—The charts of test-meals taken after bilateral denervation show a 
remarkable change from a normal chlorhydria to a definite hyperchlorhydria. On 
three out of four occasions free HCl was present in the fasting juice, the values 
ranging from 25 to 50. The meal provokes a much prompter response, the acid curve 
rising at once during the second hour, and attaining definitely higher values. The 
highest acid curves were observed 3 weeks and 3} months after complete denerva- 
tion. The emptying time was unchanged. 

Post Mortem.—The stomach and duodenum were found to be perfectly normal, 
and there was no trace of ulceration or hemorrhage, past or present. The splanch- 
nic division was confirmed by histology of the excised portion of nerve. 


Protocol 6.—Dog VI (weight 1 st. 8 Ib.). 

Jan. 19, 1927.—General ether anesthesia, laparotomy, excision of the left 
splanchnic nerve, and a Janeway fistula made. A control fractional test was taken 
a fortnight after. 

Result.—Absence of free HCl in the fasting juice, an acid curve rising after 
1} hours, falling after 2} hours, and then rising again. No duodenal reflux occurred 
during the test, but a trace of bile was present in the fasting juice. 

June 9, 1927.—Division of the right splanchnic nerve. Fractional test-meals 
were taken thereafter at intervals of 6 days, 13 days, and 1 month. 

Result.—Except for the first meal, all show free HCl in the fasting juice, the 
values varying between 5 and 55. The curve rises more quickly and reaches the 
maximal value at an earlier stage than before denervation, and is also slightly 
raised. Marked duodenal regurgitation at the end of 8 hours. ‘Emptying rate 
unchanged. 
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Post Mortem.—The dog died 3 months after complete denervation, of general 
peritonitis, caused probably by infection introduced from the fistula. Some acute 
flat ulcers found in the duodenum were attributed to toxic absorption secondary to 
the general peritonitis. Splanchnic division confirmed by histology of the excised 
portions of nerve. 


Protocol 7.—Dog VII (weight 1 st. 5 Ib.). 

Jan. 26, 1927.—General ether anesthesia, laparotomy, left splanchnic nerve 
excised, and a Janeway fistula made. : 

Result.——Control test-meal, taken 10 days after, showed absence of free HCl 
in the fasting juice and presence of bile. The acid curve rises 1} hours after the. 
meal, attains only low values, and then falls rapidly. There is marked duodenal 
regurgitation. 

June 1927.—Right splanchnic nerve excised. 

Result.—Tests taken 12, 22, and 28 days after denervation. Absence of free 
HCI in the fasting juice on two out of three occasions, and presence of bile in the 
fasting juice. The acid curve is somewhat delayed, but maintains the same type as 
before denervation and there is no rise in the free HCl value. 

Post Mortem (dog killed).—Stomach and duodenum found to be perfectly normal. 
The division of the splanchnic nerves was confirmed both by dissection and histology 
of the excised portions of. nerve. 


Protocol 8.—Dog VIII (weight 2 st. 10 lb. approx.). 

March 16, 1927.—General anesthesia, laparotomy, excision of left’ splanchnic 
nerve, and a Janeway fistula made. 

Result.—Control test-meal taken 10 days after: no free HCl in the fasting 
juice, the acid curve rises 2} hours after the meal, and falls to fasting level 43 hours 
after. There is no duodenal regurgitation. 

June 9, 1927.—Right splanchnic nerve excised. 

Result.—Test-meals taken 13, 22, 32, 35 days after,.and 5} months-after. On 
two out of four occasions free HCl is present in the fasting juice, the values varying 
from 5 to 75. Except for one occasion the acid curve is markedly delayed, reaches 
. a definitely higher value than before denervation, and is sustained until the end of 
the test. 

Post Mortem (dog killed).—Stomach and duodenum normal. The excision of 
the splanchnic nerves was confirmed both by dissection and by histology of the 
excised portions. The spleen was found to be enlarged and to contain numerous 
large nodular formations. We are indebted to Dr. J. S. Young for the following 
histological report :— 

General Features.—The pulp of the organ is less cellular than normal, whereas 
there appears to be increase of connective-tissue stroma. Numerous multinucleated 
masses of protoplasm, conforming to the type of megakaryocytes, are scattered 
irregularly through the pulp. There is evidence of a fairly active blood destruction 
prior to death, in the presence of a considerable proportion of hemosiderin. Two 
large nodular formations, composed principally of cells of lymphocytic type, are 
present in the section. 

Nodular Formations.—These nodules present a delicate ‘reticular framework, 
enmeshing cells of small lymphocytic type. A scanty proportion of large ‘endo- 
thelioid’ cells is observed, together with a relatively small number of eosinophil 
leucocytes : there are no giant cells, of the type which is more or less characteristic 
of. lymphadenoma in the human subject. 

Dracnosis.—A lesion of this description is not uncommon in the dog, and it 
has been designated variously as pseudoleukemia, Hodgkin’s disease, or lymphadenia. 


CONCLUSIONS. 


Evidence has been brought forward to show that the sympathetic con- 
tains inhibitory secretory fibres to the stomach, and the depressive influence 
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of the sympathetic system on the secretion of free HCl in the stomach has 
been deduced from the following observations :— 

1. The constant tendency towards subnormal or absent secretion of free 
HCl in hyperthyroidism. 

2. The lowering effect of experimental thyroid feeding on gastric acidity. 

3. The definite inhibitory action of adrenalin administration on gastric 
acidity both in man and animals. 

4. The hyperchlorhydria induced by the paralytic action of nicotine on 
the sympathetic in man. 

5. The depressive influence of emotions on gastric secretion. 

6. The experimental hyperchlorhydria induced in dogs after bilateral 
division of the major splanchnic nerves. 

Certain conclusions of clinical importance may be drawn from these 
observations with regard to hypochlorhydria or achylia associated with extra- 
gastric diseases. Although a large number of these cases may be explained 
by asthenia of the gastric glands in debilitating conditions (cancer, apart from 
carcinoma of the stomach, anzmias, fevers, etc.) or by permanent damage 
caused by bacterial toxins (chronic rheumatoid arthritis, chronic colitis, 
pernicious anemia, etc.), others may be caused by persistent inhibitory 
reflexes (hyperthyroidism, gall-bladder disease). Similarly, cases of hyper- 
chlorhydria may be explained by neuritis of the solar plexus caused by focal 
infections (chronic appendicitis) or by a diminished tone of central inhibitory 
sympathetic centres (hyperchlorhydric dyspepsia due to overwork, worry, and 
the ordinary stress of life). 


We desire to express to Professor B. A. M‘Swiney our thanks for his aid 
and advice. 

The expenses of this investigation have been borne by the Department 
of Surgical Research, University of Leeds. 
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SPECIAL ARTICLES 
ON SURGICAL TECHNIQUE. 


ON THE REMOVAL OF CEREBRAL TUMOURS. 
Sim PERCY SARGENT, C.M.G., D.S.O., 


. SENIOR SURGEON. TO ST. THOMAS’S HOSPITAL, LONDON. 


Tue true neoplasms which involve the cerebral hemispheres, and which can 
be wholly or partly removed, are either extra-neural or intra-neural. The 
former are, with rare exceptions, of meningeal origin, and are usually encap- 
sulated tumours belonging to. the group termed endotheliomata. Although 
they may invade the overlying bone they never infiltrate the brain, but lie 


Fic. 269.—Endothelioma, showing the encapsulation, and the clearly defined bed in 
which the tumour lies. 


oosely embedded in cup-like cavities from which they can be cleanly and 
completely enucleated (Figs. 269, 270). 

The intra-neural tumours belong to the group generically termed gliomata, 
of which there are many varieties, differing in structure and clinical behaviour. 
The degree of delimitation of the gliomata varies greatly, but they are never 
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truly encapsulated (Fig. 271). It follows, therefore, that a glioma can rarely 
be removed with the same completeness as an endothelioma. This, however, 
should not deter the surgeon from making as determined an attack upon a 
favourable glioma as the circumstances warrant, having regard always to the 


Fic. 270.—An endothelioma removed by operation, together with the overlying and 
adherent dura. 


Fie, 271.—Glioma, showing moderately definite delimitation without encapsulation. 


function of that part of the brain which is involved. For example, a radical 
extirpation might be legitimate in the occipital region which would be 
unpardonable in the areas concerned with movement or speech. 

I am not here concerned with the technique of cerebral exploration in 
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obscure cases, nor of simple decompression, but with the procedures which 
may be adopted when a reasonably certain diagnosis has been arrived at 
regarding the presence and situation of a tumour in one of the cerebral hemi- 
spheres. It is more often possible to be sure on these points than as to the 
nature and size of the tumour, so that, with the exception of the few cases in 
which an endothelioma can be demonstrated by the X-ray appearances, every 
operation must of necessity be primarily of an exploratory character. The 
technique of exploration, therefore, must be carried out with a view to 
possible removal. 

In the first stage—the exposure of the tumour—the operative technique 
is naturally the same as for all intracranial procedures. 


GENERAL PRINCIPLES. 


Anaesthesia.—My own preference is for general anesthesia with ether, 
administered by the intratracheal route. It cannot be denied that local 
anesthesia offers some advantages, but these are, in my opinion, outweighed 
by one’s distaste for operating upon a conscious patient, by the extra time 
expended, and by the possibility of tissue necrosis. If a patient is so deeply 
narcotized with morphia as to suffer no physical inconvenience or mental 
distress, it is a misuse of language to call the anesthesia ‘local’. In my 
experience intratracheal ether fulfils almost all the requirements of an ideal 
anesthetic in cerebral surgery. The patient can be placed in any position 
which the operator may find most convenient; the dosage of ether can be 
regulated as required at the several stages of the operation ; oxygen or carbon 
dioxide can be given if and when necessary ; and the anesthetist is out of the 
way. Chloroform is dangerous, particularly in the presence of increased intra- 
cranial pressure, and should rarely if ever be employed. 

Control of Hemorrhage.—Hzmostasis is important, but its importance 
can be exaggerated, and if such exaggeration leads to waste of time, the 
additional exposure and prolonged anesthesia must go far to counteract the 
advantage of saving a little blood. 

In cerebral operations the arrest of arterial bleeding presents no diffi- 
culties save in some rare cases of meningeal tumour of excessive vascularity. 
It is the venous bleeding which is most embarrassing, and may even be 
dangerous. The ordinary venous bleeding is readily kept in check by :— 

1. Postwre—The head should always be raised well above the level of the 
trunk in all intracranial operations, and at the same time care should be taken 
that the jugular veins are not compressed. 

2. Oxygenation of the Blood.—This diminishes venous pressure and checks 
capillary oozing. 

8. Continuous Irrigation with Hot Saline—The fluid may be at 120° F. 
during the earlier stages, but the temperature should be somewhat lowered 
after the dura is opened. This irrigation diminishes loss of blood, saves time, 
and keeps the field clear. It is the best way of ‘swabbing’ the delicate tissues. 

SpeciAL MEans OF CONTROLLING AND ARRESTING H&MORRHAGE.— 

1. Special Forceps for the Scalp.—Ordinary Spencer-Wells forceps are 
inconvenient and inefficient. With them it is difficult to pick up quickly all 
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the individual bleeding points, especially on the concave side of the flap. The 
forceps which I use clamp lightly and harmlessly the whole thickness of the 
scalp, irrespective of the position of individual vessels; they can be applied 
very quickly, and lie out of the way, leaving the operative field clear. For 
the convex side of the flap I use curved toothed forceps. By using these 
instruments the whole scalp incision can be completed in two or three minutes, 
and with trifling loss of blood. 

2. Horsley’s Wax for the Bone.—Small pellets of this wax, softened to a 
convenient consistence, are pressed into the bleeding bony openings. It 
should not be used too freely in cases where an osteoplastic flap is to be 
replaced, as it interferes with bony union. 

3. Horsley’s Muscle Graft.—If a fragment of muscle is gently pressed 
against a bleeding point for a few seconds, it adheres quickly, and arrests the 
hemorrhage most efficiently. Even the bleeding from a tear in a large sinus 
can be readily controlled by this means. 

4. Fine Ligatures carried in a slender round-bodied needle can be used 
for some bleeding points in and upon the brain, or Cushing’s silver clips may 
be employed for the same purpose. 

5. Temporary Tamponade with Small Pieces of Gauze or Wool.—For this 
purpose the rolls of wool used by dental surgeons are convenient. One of 
these, attached to a long thread to guard against being left behind, is pressed 
gently against the bleeding point and left there whilst other steps of the 
operation are being proceeded with. When, after a few minutes, the plug is 
removed, the bleeding will nearly always have ceased. 

Opening of the Cranium.—Whenever any reasonable prospect exists of 
removing the tumour, the osteoplastic flap is employed. The actual method 
_ of cutting the bone is of little importance, and individual surgeons will use 
the instruments which suit them best. The essential points are that the flap 
should be so fashioned, so placed, and of such size as to afford the freest 
possible access, and to ensure the largest possible exposure of the part of the 
brain to be explored. Descriptions of the technique employed by different 
operators abound in the literature. 

Intracranial Pressure——Although symptoms of increased intracranial 
pressure may have been, even with large tumours, absent or inconspicuous, 
it is very rare indeed to find, on exposure of the dura, that the intracranial 
pressure is not raised. The surgeon must therefore be prepared to find that 
the brain bulges when the dura is opened. Unless this bulging is so great. 
that the cortical vessels are obstructed at the margin of the dural opening— 
unless, in fact, the bulging brain is strangulated—the brain will suffer no 
harm, whilst the relief of pressure afforded results in a diminution of venous. 
congestion generally. If, however, the pressure is so high as to endanger the 
brain or to hamper manipulation, steps must be taken to reduce it. The 
danger of lumbar puncture in the presence of increased intracranial pressure 
is well known, particularly in the case of tumours in the posterior fossa. 
When, however, the skull is opened, and the surgeon wishes to reduce the 
pressure, lumbar puncture may be safely employed. An attempt also may 
be made to reach and remove fluid|from the ventricles, but the lateral 
ventricle is usually obliterated on the side of the tumour. In searching for 
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it with an exploring needle, however, a gliomatous cyst may happily be 
encountered. 

Examination of the Exposed Brain.—When the point of attachment of 
an endothelioma to the dura lies beneath the bone-flap, it will be recognized 
at once by its umbilicated appearance, and the tumour can be felt. In such 
a case the dura should be incised round, and at a little distance from, the point 
of attachment, as the adherent dura must be removed with the tumour (see 
Fig. 270). When no indication of any tumour can be seen or felt, the dura 
must be freely opened. This is best done by a series of radial incisions from 
centre to periphery of the exposed dura. By this method a number of 
triangular flaps of dura are fashioned, each with its base at the margin of 
the bony opening, so that there is no risk of the brain being damaged against 
the cut edge of the bone. 

The exposed brain presents appearances which are quite characteristic of 
the various conditions which may be found. 

If a meningeal tumour is present but its surface is so situated as not to 
lie in the exposed area, the convolutions will give the appearance of being 
crowded together, whilst the sulci are displaced. Unless the pressure is incon- 
veniently high, which is unusual in cases of meningeal tumour, it is quite easy 
to inspect almost the whole of the external surface of the hemisphere in the 
following manner. The dural flaps are successively pulled over the edge of 
the bone by an assistant, whilst the surgeon inserts a glass spatula between 
brain and dura. By depressing the spatula and with illumination from a 
head-light, the surface of the brain can be inspected. Should a tumour be 
thus exposed, the bony opening must be enlarged in order to expose it fully. 
A glioma infiltrating the cortex may be revealed by the same means. 

The appearance of the brain over a subcortical glioma is quite different, 
and quite characteristic. The brain appears dry, the convolutions are broad, 
pale, and of a yellowish hue, the sulci are obliterated, the cortical veins small, 
and the main fissures may be displaced. For example, with a temporal glioma 
the Sylvian fissure is often arched upwards for a considerable distance above 
its natural position, whilst the whole lobe gives the appearance of being more 
bulky than usual. 

Palpation of the brain gives information of the greatest value. It need 
hardly be said that this examination must be conducted with the utmost 
gentleness. Over a subcortical tumour the brain feels softened, and mostly 
so where the glioma comes nearest to the surface. The sensation conveyed 
to the finger cannot be described in words, but it is, in my experience, quite 
characteristic. A slender narrow blunt instrument passed into the brain at 
the softest spot will encounter and be brought up against a glioma, as this is 
almost always of a somewhat firmer texture than brain tissue. Should a 
gliomatous cyst be present and the instrument pass into it, the characteristic 
yellowish fluid will escape through the puncture. 


REMOVAL OF TUMOURS. 


Endothelioma.—Fig. 272 indicates, in a semi-diagrammatic manner, the 
relationship of the endothelioma to the surrounding brain and membranes. 
Except at the umbilicated point of attachment it lies beneath and free from 
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the arachnoid. Any attempt to enucleate it with the arachnoid intact must 
result in serious damage to the surrounding brain and pial vessels, so. that the 
first essential step is to incise the arachnoid round the edges of the brain-cup in 
which the tumour lies. As soon as this has been done, and especially if the 
pressure is at all raised, the tumour begins slowly to be extruded, and with a 
little gentle pulling and coaxing it can usually be removed from its bed 
cleanly and easily with insignificant bleeding. 

This description applies to the easiest possible case, like that from which 
the illustration was taken. Unfortunately the point of attachment is more 


Fic. 272.—Exposure of an endothelioma. The figure shows the relation of the surface 
of the tumour to the arachnoid and to the surrounding convolutions. Note the clearly defined 
edge of the cup; also the umbilicated central point of attachment, from which the dura has 
_been removed. (From a sketch made at operation—semi-diagrammatic.) 


often near to and closely connected with the sagittal sinus, in which case the 
bleeding may be severe, whilst some of these tumours are so vascular that 
the hemorrhage may be quite alarming. I have never, however, myself 
encountered a case in which it could not be satisfactorily dealt with by the 
means indicated in a preceding paragraph. There are few bleeding points 
which cannot be controlled by a Horsley’s muscle graft, whilst oxygenation 
of the blood, hot irrigation, and temporary tamponade, patiently persisted in, 
will enable the most alarming bleeding to be successfully arrested. Recently 
Harvey Cushing! has been using a method of electro-coagulation for the arrest 
of hemorrhage, which promises to be of value in some cases. 
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Glioma.—In some cases the growth is firm in texture, and more or less 
circumscribed. Such tumours should be removed if their removal would not 
necessarily leave the patient hopelessly crippled, as, for example, in the regions 
concerned with speech and with movement. In such cases it is best to make 
no attempt at removal, but to convert the operation into one of simple decom- 
pression, and to treat the tumour subsequently by radiotherapy. 

In a favourable case a free incision should be made through the cortex, 
after ligation of any prominent vessels that cannot be avoided by the incision. 
The tumour being thus exposed, a blunt curved instrument can be gently 
passed between it and the surrounding white matter of the brain. The 
instrument which I have found best is that which was employed both by 
Horsley and by Ballance, namely, the handle of an ordinary teaspoon. A 
finger, if small and gentle, may be used, and more information can be gained 
by it than by any instrument, but naturally rather more damage must be 
done to the surrounding brain. The bleeding caused during the removal of 
a subcortical glioma is usually insignificant, and can easily be controlled by 
hot irrigation and temporary tamponade of the cavity. 

After removal of a tumour from a cerebral hemisphere, the cavity which 
it occupied very quickly diminishes in size, especially when the pre-operative 
intracranial pressure has been high. What remains of the cavity at the 
completion of the operation—at first filled with saline, cerebrospinal fluid, 
and blood—gradually becomes obliterated. 

Closure of the Wound.—No special technique is necessary for this stage 
of the operation. The dural flaps are merely replaced over the surface of the 
brain; they should never be sutured. The bone-flap is fitted carefully into 
position, and the scalp accurately sutured. 
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RARE OR OBSCURE CASES 


SHORT, NOTES. OF 
RARE OR  OBSCORE CASES 


HYPERTROPHY OF THE GUMS. 
By R. J. McNEILL LOVE, 


SURGEON 'TO ST. ANDREW’S HOSPITAL, LONDON, E. 


J. C., age 18, was admitted to St. Andrew’s Hospital, Poplar, with the follow- 
ing history: Three years ago, the gums of both jaws began to increase in 
size. This caused little disability at first, but after about a year it was noticed 


Fig. 273.—Skiagram showing irregular and displaced teeth, and normal sella turcica. 


that speech was somewhat thick and indistinct. The enlargement of the 
gums was progressive, and one year ago it was difficult to cover them with 
the lips, so that in moments of repose the gums protruded from the mouth 
between the half-closed lips. Further growth occurred, and the deformity 
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became so grotesque that any appearance in public was shunned. Finally 
the patient kept indoors continually, except at night. 

On ExaminaTion.—The superior alveolar border appeared as a U-shaped 
pad, the lower being V-shaped. These pads were firm and nearly 1 inch in 
breadth, being particularly thick and broad in the region of the tuberosities 
of the superior maxilla. Two or three infected stumps were visible on the 
surface. The lower jaw appears to be somewhat prognathous, and the hands 
and feet are undoubtedly enlarged. 

X-ray examination showed marked displacement of the teeth. which were 
completely submerged on the surface of the pads representing the gums. 
There was no enlargement of the sella turcica (Fig. 273). 


Fic. 274.—Photograph of patient after removal of the alveolar border of the upper 
jaw, showing protrusion of the lower hypertrophic gums. The tongue can be distinguished 
behind this mass. Enlargement of the hands is also shown. 


OPERATION.—The patient was admitted to hospital in September, 1927, | 
and the hypertrophic gums together with the teeth were removed in stages 
with the chisel, excessive hemorrhage being controlled by diathermy (Fig. 
274). Healing occurred without event. Section of the gum shows fibrous 
overgrowth, with no evidence of excessive lymphatic tissue. 

The enlargement of the lower jaw and extremities suggests acromegaly, 
but no other signs or symptoms of this condition are present. 


I am indebted to Dr. Eric Hardy, of St. Andrew’s Hospital, for assistance 
with radiography and microscopy. 
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GIANT RENAL CALCULUS WITH EPITHELIOMA IN A 
HORSESHOE KIDNEY. 


By R. J. WILLAN, M.V.O., 


HONORARY SURGEON AND LECTURER IN CLINICAL SURGERY TO THE ROYAL VICTORIA INFIRMARY, 
NEWCASTLE-UPON-TYNE, 


In April, 1927, Professor Thomas Beattie asked me to see, in consultation, 
J. H., age 56, a male patient under his care at the Royal Victoria Infirmary, 


Fie. 275.—Showing a large dense shadow in the area of the swelling. (Skiagram reversed.) 


Newcastle-on-Tyne. At the age of 20 there was a history of a seven months’ 
illness, when he was in bed: for six weeks; he had no pain, and he was told 
he had suffered from ‘nephritis’. In May, 1926, he had painless hematuria 
for three days; from that date up to the time of admission there had been 
increased frequency of micturition, while the urinary stream was poor. 

On Apmission.—He complained that he had severe pain in the right 
iliocostal space radiating to the thigh, that he was getting thinner, that his 
urine was discoloured, and that he had increased frequency of micturition. 
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There was a visible abdominal swelling to the right of the umbilicus. On 
palpation, a swelling the size of a hen’s egg could be felt behind the right 
rectus muscle at the level of the umbilicus. The swelling was hard, smooth, 
had well-defined margins, and did not move on respiration. X rays (Fig. 275) 
showed a large dense shadow in the area of the visible and palpable swelling. 
His urine contained albumin, blood, pus, also triple phosphates. Bacillus 
coli communis was obtained on culture. No other abnormal physical signs 
were elicited. 


Fic. 276.—Double pyelogram ; absence of any communication between the renal pelves. 
(Skiagram reversed.) 


Owing to the unusually low level of the X-ray shadow I thought there 
might be a horseshoe kidney, and I considered it probable that pyelography 
would confirm or refute the suggestion. Double pyelography (Fig. 276) failed 
to show any communication between the renal pelvis of each kidney, and the 
suggestion of horseshoe kidney was regarded as erroneous. The left kidney 
renal function being efficient, an operation was advised. 

OpEeraTIOoN.—A horseshoe kidney was found. An attempt to open the 
right renal pelvis posteriorly failed owing to dense adhesions, but an incision 
through the anterior aspect of the pelvis enabled a large calculus to be removed. 
The pelvis contained a considerable amount of purulent débris and blood- 
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clot; its cut margins were approximated with interrupted catgut sutures. 
The removed calculus weighed 117-2 grm. (or 4 0z. 80 gr.). The patient stood 
the operation well and there was not much constitutional disturbance, but 
he died the following day from an unexpected sudden heart attack. 

Post-MoRTEM.—A post-mortem examination was made, and through the 


PELVIS 
LAID OPEN. 


Fic. 277.—Front view, showing the right renal pelvis laid open, from which the large 
calculus (see upper part of picture) was removed. Necrotic epitheliomatous growth can 
be seen in the upper part of the right pelvis. 


courtesy of Professor Stuart MacDonald I was able to obtain the specimen. 
It is a horseshoe kidney with fusion of the lower poles. Its relation has 
been preserved to the aorta, inferior vena cava, the renal vessels, and the 
left ureter. 


The front view of the specimen (Fig. 277) shows a normal-looking left 
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pelvis and ureter. The anterior part of the right pelvis with the ureter have 
been removed ; both ureters lay in front of the bridge of renal tissue. In 
the right pelvis there is a necrotic mass of growth which extends into the 
upper part of the right kidney substance, also up behind the inferior vena cava. 
A large malignant aortic gland is seen in anterior relation to the large vessels. 
The back view of the specimen (Fig. 278) shows the large vessels laid open. 


Fic. 278.—Back view, showing the malignant growth in relation to the great vessels 
and posterior surface of the right kidney; also the calculus. 


The malignant growth involves the aortic lymph glands and the right supra- 
renal capsule. The calculus removed at operation is shown in the upper part 
of Figs. 277, 278. 

A more minute inspection of the specimen showed that in the left half of 
the horseshoe kidney there was an early stage of acute pyelitis. 


i 7 ‘ 


RARE OR OBSCURE CASES 321 


A microsection (Fig. 279) shows a definite carcinomatous condition infil- 
trating the kidney substance from the pelvis. The cells are epithelial and of 
transitional or squamous type. 


Fic. 279.—Microscopic section showing the carcinoma invading the kidney substance. 


I am indebted to Professor Stuart MacDonald for the pathological slide, 
and to Dr. H. E. Gamlen for the radiograms. 


A CASE OF SQUAMOUS CARCINOMA OF THE SCALP, 
ASSOCIATED WITH TWO RODENT ULCERS ON THE 
SHOULDER ORIGINATING IN A PATCH OF PSORIASIS. 


By E. R. FLINT anp J. GORDON, 


THE GENERAL INFIRMARY, LEEDS, AND THE DEPARTMENT OF PATHOLOGY AND BACTERIOLOGY 
IN THE UNIVERSITY OF LEEDS. 


CiintcaL History.—The patient, age 59, a foreman painter, two years ago 
received an injury to the top of his head, causing a small wound which began 
to discharge after a few days. The wound continued to discharge until about 
three months before operation, when a small lump made its appearance, and 
gradually increased in size. At the time of operation it was about the size 
of a small walnut, not very hard, and the surface was ulcerated and bled freely 
on being touched. The surrounding tissues were not affected apparently, and 
there was no enlargement of lymph glands. The growth of the scalp was 
excised and X-ray treatment given. 
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On the right shoulder within an inch of one another in the midst 
of a patch of psoriasis, there were present two rodent ulcers of two years’ 
duration. The psoriasis was of a chronic type, having been present for 
twenty years. The rodent ulcers were about the size of a shilling and not 
hard. One was excised, and the other treated by X rays, to which it 
speedily responded. 

HisToLocicaL EXaMINATION.—The tumour of the scalp was a squamous 
carcinoma of great cellularity and comparatively slight keratinization. It 
measured 15 mm. in diameter and was about 7 mm. deep. It showed marked 
invasion of the corium by long slender columns of cells, but nearer the surface 
the carcinomatous masses were large and were undergoing central necrosis. A 
few keratinous cell-nests were present. The stroma was everywhere abundant, 
and there was lymphocytic reaction at the margins of the tumour, but none on 
its deep aspect. The surface was ulcerated, with some small shreds of purulent 
crust still adhering. On one side of the tumour a few detached islets of 
neoplastic tissue were seen, at least 4 mm. from the general spreading edge. 
The tumour was obviously a frankly malignant squamous carcinoma and was 
tending to infiltrate widely. 

The tumour from the shoulder was a typical basal-celled carcinoma of 
the solid massive type. At the periphery of the epithelial masses there 
was a single layer of tall columnar epithelium. The interior was wholly 
made up of small oat-shaped cells between which intercellular prickles could 
sometimes be made out. It was ulcerated on the surface, and the stroma 
was the seat of considerable inflammatory reaction, being overrun by 
lymphocytes and plasma cells. There was a certain amount of central 
necrosis in some of the larger tumour masses, but nowhere any evidence 
of keratinization. The tumour was quite superficial and did not tend to 
infiltrate. 

The interest of this case is twofold. Firstly, the occurrence of two types 
of malignant disease in the same patient. That this is not as infrequent 
as may be supposed is shown by Owen!, who in reviewing 3000 cases of malig- 
nancy found twenty cases of squamous carcinoma occurring in conjunction 
with basal-celled carcinoma. The second point of interest is the occurrence 
of rodent ulcers on a patch of psoriasis. Whitfield? recorded a case of 
psoriasis associated with rodent ulcer, and Gray® described a rodent ulcer 
occurring in a patch of psoriasis in the gluteal cleft. Sequeira* states that 
he has had several cases under his care of multiple superficial rodent ulcers 
arising in patches of psoriasis. 
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PEDUNCULATED EXTRA-GASTRIC LEIOMYOMA OF THE 
STOMACH WITH HA:MORRHAGIC DEGENERATION : 


AN UNUSUAL CAUSE OF ACUTE INTRA-ABDOMINAL HA-MORRHAGE. 
By T. McW. MILLAR. 


FROM THE DEPARTMENT OF CLINICAL SURGERY, UNIVERSITY OF EDINBURGH. 


Tue following case seems worth recording because of the difficulty in diagnosis 
and the rarity of the pathological condition found. 

W. C., age 37, a printer by trade, was admitted to the Edinburgh Royal 
Infirmary on August 21, 1927, complaining of pain in the upper abdomen. 

History.—On the morning of admission he had risen at his usual hour, 
feeling quite well, and had eaten a hearty breakfast. He went to work at 
8 a.m., and noticed nothing amiss till about 10 a.m., when he became aware 
of a vague discomfort in the epigastrium. This gradually got worse. He 
felt as if his stomach were blown up with gas, and he became somewhat 
nauseated but did not vomit. In spite of these symptoms he continued 
hard at work till about midday, when, thinking he might get relief if his 
bowels moved—though he had no desire to defeecate—he went to the lavatory. 
While straining at stool he was suddenly seized with a severe pain in the 
epigastrium (? right side). He felt sick, shivered, and perspired freely, 
and, feeling he was about to faint, he hurriedly left the lavatory to get assist- 
ance. He fainted immediately he got outside but was unconscious only for 
a few minutes. He was assisted to his feet but still felt giddy, and after 
resting for a short time he went home, about 12.30 p.m. He lay down at home 
and had a cup of tea but no dinner, and, feeling a little better, decided to 
return to his work about 1.45 p.m. The pain in the epigastrium was still 
present and he noticed that the slight jarring caused by walking downstairs 
hurt him particularly. About 3 p.m. the pain suddenly became more severe 
and assumed an intermittent, stinging character. Its severity was such that 
it sometimes doubled him up, and he was compelled to give up work and go 
home about 4 p.m. He sent for his doctor, who arrived about 6 p.m. The 
latter, after consultation with his partner, decided to send him into hospital. 
Meantime the pain continued, and before leaving for his sixteen miles’ journey 
to hospital he was given js gr. heroin. 

Previous Hreattu.—Patient had had no previous illness of importance. 
He had malaria and a slight attack of dysentery while on active service. All 
his teeth were removed three years ago because of root abscesses. He had a 
short-lived attack of severe pain in the stomach six months ago, since when 
he had remained quite well until two weeks before admission, when he began 
to feel out of sorts, and both he and his wife thought he was looking paler 
than usual. 

On ExamrnaTion.—Temperature 98-4°, pulse-rate 88, respiration 20. 
The patient appeared to be comparatively comfortable, and was perspiring 
slightly. He stated that he had felt much easier since he had had the hypo- 
dermie injection. The abdominal wall on inspection was not moving freely, 
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but the abdomen showed no abnormal contour and no distention. On palpa- 
tion, there was definite rigidity, but not boarding, of the upper half of both 
recti, and there was diffuse tenderness over the same area. Slight tenderness 
in the lower right quadrant. No definite hyperesthesia. On percussion, the 
note was tympanic all over the abdomen except for an area of indefinite 
dullness over the outer half of the left rectus muscle above the umbilicus. 
No dullness was made out in the flanks. No change in liver dullness and no 
discoverable enlargement of splenic dullness. A diagnosis was made of 
probably leaking gastric or duodenal ulcer, with localized peritonitis (it was 
recognized that the indefinite dullness on the left side could not easily be 
explained on this diagnosis). 

OpEeRATION.—General anesthesia. The abdomen was opened by a right 
paramedian incision above the umbilicus, and the peritoneum was found to 
be full of bright-red, fluid blood. A rapid examination of the stomach and 
duodenum revealed no perforation, and the char- 
acter of the fluid at once ruled out perforation of 
any hollow viscus. Bleeding appeared to be active. 
Palpation of ‘the liver and spleen showed these 
organs to be normal, but on feeling for the spleen, 
a large, soft, apparently cystic tumour was encoun- 
tered on the left side. Attempts to bring it up to 
the wound showed that it was fixed posteriorly, 
and it was at first thought it might be a tumour 
of the left kidney. On passing the hand over the 
lateral side of the tumour, however, the left kidney 
was found to be normal. It was then realized that 
the tumour was in the lesser sac, and to obtain 
better access the left rectus muscle was cut across 
at a point opposite the middle of the first incision. 
Bleeding still seemed to be active. The lesser sac 
was then opened through the gastrocolic omentum, 
‘and the tumour brought to view. It was about 
the size of a large Jaffa orange, and was found 

Fic. 280.—Sagittal section to be fixed to the posterior wall of the lesser sac. 
aucdaoamascue ved While carrying out an examination of the tumour 
of the tumour (shaded). its wall ruptured and a large quantity of dark 

semi-solid material which appeared to be old 
blood-clot was evacuated. The cyst wall that remained was then examined 
from within the cyst, and several large dilated venous channels were seen 
in the wall. On examining it again from the outside, in its now collapsed 
condition, it was found, on tracing it upwards, to taper off to a thin, 
rounded, solid pedicle, about } in. thick, by which it was attached to the 
posterior wall of the stomach at a point 3 in. below the lesser curvature and 
almost opposite the mid-point of the latter (Fig. 280). This gastric attach- 
ment was clearly seen, and it was then evident that we were dealing with a 
-pedunculated external tumour of the stomach, of unknown type; but it 
could not even then be determined where the blood was coming from. Acting 
on the assumption that the tumour—being the only pathological condition 


. 


RARE OR OBSCURE CASES 325 


found—was the source of the bleeding, it was decided to remove as much of 
it as possible. Total removal of the cyst wall could not be carried out because 
of its strong adhesion over a considerable area of the posterior wall of the 
lesser sac, and because of the great danger of injuring important structures 
in the region, notably the left branch of the middle colic artery. Accordingly 


Fic. 281.—Section of pedicle of cyst showing masses of tumour tissue amongst the 
muscular fibres from the stomach wall. 


Fic. 282.—High-power view showing type of cell of which the tumour was composed. 
VOL. XVI.—NO, 62. 
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the pedicle was divided between clamps, close to the stomach wall, the stump 
ligated and overstitched, and as much of the wall as possible removed, the 
cut edges of the portion left behind being ligated. On now swabbing out all 
the blood in the abdominal cavity, it was seen that the hemorrhage had been 
completely controlled. The abdomen was therefore closed as rapidly as 
| possible and the patient returned to bed. He had lost a considerable quantity 
of blood and his condition was none too good; it was therefore decided 
to give him an immediate:blood transfusion. His wife, who had come to 
hospital with him, was fortunately found to be a Group IV donor, and a 
pint of blood was obtained from her and given to the patient. He made an 
excellent recovery. His temperature was a little unstable for six days, but 
then settled completely. His condition caused no further anxiety, and he 
left hospital on the 21st day after admission. When seen recently he was 
perfectly well and had returned to work. 

PaTHOLOGy.—Part of the pedicle and wall of the cyst were examined 
microscopically. In the pedicle was found normal muscle from the stomach 
wall together with areas of leiomyomatous tissue interspersed between the 
muscle fibres. In the section of the wall considerable hemorrhages in various 
stages of organization were seen, and here and there little remnants of tumour 
tissue, again leiomyomatous in nature (Figs. 281, 282). 


REMARKS. 


Simple tumours of the stomach are comparatively rare, the commonest 
being the myoma or fibromyoma. They may be external or internal. If 
external, they are usually symptomless until they attain a considerable size, 
when they may give rise to symptoms due to their weight or bulk dragging 
or distorting the stomach. Occasionally they grow to a great size (e.g., in 
Von Erlach’s case the tumour weighed 5400 grm.). They are liable to various 
forms of degeneration—myxomatous, hyaline, hemorrhagic, or malignant. 
When repeated hemorrhages occur into the tumour it tends to become 
cystic, as in the present case. The writer has not seen a case reported in 
which a large intra-abdominal hemorrhage was brought about. In the case 
described, the exact source of the hemorrhage was not found, and although 
large dilated veins were seen in the cyst wall, it was noticed that the thin 
pedicle showed no obvious vessels. It would therefore seem probable that 
the tumour had developed an adventitious blood-supply from some vessel or 
vessels in the posterior wall of the lesser sac, to which it had become adherent. 

A correct pre-operative diagnosis in such a case is hardly to be looked 
for, although a diagnosis of intra-abdominal hemorrhage might have been 
expected. It is, however, a notable fact, well illustrated by this case, that 

_ in intra-abdominal hemorrhage the pulse-rate may be very little raised and 
the patient show little sign of hemorrhage until the abdomen is absolutely 
full of blood. The pulse-rate may then rise suddenly and rapidly and the 
patient develop the typical clinical signs of severe hemorrhage. 


In conclusion, I wish to express my thanks to Professor Fraser for 
permission to publish the case and for helpful advice in preparing it for 
publication. 
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CYSTIC DILATATION OF THE COMMON 
RECORD OF AN EXAMPLE. 


By JULIAN TAYLOR, 


ASSOCIATE SURGEON TO UNIVERSITY COLLEGE HOSPITAL, LONDON. 


BILE-DUCT : 


At the present time (April, 1928) it appears from perusal of the most recent 
publication referring to this malady! that, whereas it has once been recorded 
as recognized before operation in a fatal case,” there is no published account 
of a correct diagnosis followed by successful operation. The following is 
the record of such a case. The writer is indebted to the bibliographic tables 
of the American authors for a summary of the literature of the disease, and 
to a substantially similar collection made recently by Professor Choyce, 
Director of the Surgical Unit of University College Hospital, that he has been 
privileged to read in manuscript. 

CirinicaL History.—N.'P., female, age 23, was seen by the writer in 
consultation with Dr. Charles Bolton on Oct. 3, 1927. She had had attacks 
of pain, vomiting, and jaundice ever since she could remember—certainly 
since she was a small child. 

Pain was felt right across the upper abdomen, in the lower chest, and 
in the back, but not in either shoulder. It came on in attacks of severity 
varying from slight to severe, and lasting from a few hours to a day or so. 
Nothing, dietary or other, had been noted to precipitate the attacks, which 
came on at any time of the day or night and had increased in frequency 
latterly. Often the pain persisted as a dull one having the same distri- 
' bution as in the attacks, and for some months she had hardly been free 
from it. 

Vomiting always accompanied the painful attacks and was incessant 
while they lasted. Nothing appeared to control it, although at times it 
seemed to relax the severity of the pain. 

Jaundice always followed the attacks at something less than a day’s 
interval ; slight at the onset, it at times became deep, when it was usually 
accompanied by itching of the skin. She had been seen by several observers 
on different occasions since May, 1927, and though on none of these had she 
been deeply jaundiced, only once had she been free from a tinge. 

Her appetite for all foods had always been bad. 

Constipation had always been present, and she had difficulty in opening 
her bowels with purgatives. The stools were pale and the urine was dark 
when the jaundice was severe. 

She had never noticed any swelling of the abdomen, but during the attacks 
the upper abdomen was tender. She was first observed by the writer a few 
days after one of the attacks. 

On EXAMINATION.—She was seen to be thin, ill, and lethargic. She 
was slightly jaundiced in the skin, mucous membranes, and conjunctive. 
The tongue was clean. In the abdomen a vague mass could be felt below 
the right costal margin, immobile with respiration, but too indefinite to permit 
the recognition of any special characters other than that it seemed to be 
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deeply placed and that the abdomen over it was resonant to percussion. 
The liver was not felt. Her temperature was normal; the pulse 80 and of 
} poor volume ; blood-pressure 116. 

1 A diagnosis of cystic dilatation of the common bile-duct was suggested, 
and the following examinations were made: Cholecystography (after oral 
administration of 6 grm. of tetraphenolsulphonephthalein) : no gall-bladder 
i shadow was visible, but: part of the drug was evident in the colon unabsorbed. 
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Fic. 283.—Case of N.P. Temperature chart. 


Corpuscular fragility was found to be within normal limits. Red and white 
blood-cell counts were normal. Van den ans reaction was directly 
biphasic, indirectly positive. 

She was admitted to University College Hospital on Oct. 19, 1927, when 
she was found to be suffering from an alveolar abscess that was associated 
with pain, swelling, and pyrexia amounting to 101-6°. It was necessary 
to extract an upper molar tooth, after which her jaw cleared up slowly, 
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but, as is seen from her chart (Fig. 283) the fever did not. Apart from 
her dental condition, no physical signs of disease were now appreciable, 
other than a very slight tinge of jaundice. There was no abdominal 
swelling. 

On the night of Oct. 23 she had an attack like those described in her 
medical history. The pain was felt in the upper abdomen, lower chest, and 
back, but not in either shoulder or scapular region. It was severe, and she 
was given morphia. There was incessant bilious vomiting and retching. On 
examination of the abdomen there was now an indefinite globular mass 
palpable in the right hypochondrium, crossing the middle line and extending 
for 24 in. below the right costal margin. It was tender, immobile with 
respiration, and resonant on percussion. There was also diffuse tenderness 
over the upper half of the abdomen. On Oct. 24 the jaundice had increased 
and the temperature rose to 102-2°. The abdominal mass, which was still 
tender, was now a little more definite and was thought to be about the size 
of a lawn-tennis ball. The vomiting continued for two days and the jaundice 
persisted. 

On Oct. 28 there was another attack, this time associated with a tempera- 
ture of 104-4° and a rigor, the jaundice subsequently becoming intense, the 
stools clay-coloured, and the urine dark with bile. The pulse frequency now 
rose to 160, and did not fall below 120 until after her operation. A blood- 
count now showed a leucocytosis of 11,500 per c.mm., and of these 74 per 
cent were polymorphonuclear. 

Laparotomy had been decided upon, but, owing to the supervention of 
what was clearly an acute infective cholangitis, was postponed as it was 
. thought desirable that the infective condition should subside if it would before 
operation. On Nov. 1, however, she had another rigor with further high fever 
and pulse of 150, and she appeared to be going downhill. Operation was 
therefore deferred no longer. 

Since her admission to hospital calcium chloride had been administered 
by the mouth, because it was thought, in view of the known danger from 
hemorrhage in these cases, that no pre-operative precaution should be 
omitted, however doubtful its value. 

OrEerATION.—On Nov. 3, her temperature at that time being 102° and 
the pulse 120, the abdomen was opened under ether by a right paramedian 
incision. No adhesions were found, but the gall-bladder was seen to be 
enlarged, flattened, slackly distended, and thickened, being 43 in. long and 
2} in. broad in its widest part. On displacing the gall-bladder and liver 
upwards, a globular distention of the common bile-duct was seen, about the 
size of a Tangerine orange, extending upwards as far as the entrance of the 
cystic duct, and downwards behind the second part of the duodenum. The 
cystic duct was short, wide, and straight, and apparently entered the upper 
part of the cyst of the bile-duct. On reflecting the peritoneum covering the 
cyst, hemorrhage from a network of thin-walled and distended veins occurred, 
and on an attempt to isolate the cyst from its surroundings the bleeding became 
free and difficult to stop except temporarily by gauze pressure. The wall 
of the cyst was friable and did not come easily away from surrounding 
structures. A similar experience was met with in attempting to define 
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accurately the junction of the cystic duct with the cyst. The accompanying 
diagram (Fig. 284) shows the operative findings, but the exact nature of the 
distention, whether fusiform, lateral, or saccular, was not ascertained for the 
reason given, nor was the possible presence of stricture of the bile papilla 
investigated. 

In view of the small size of the cyst and of the troublesome bleeding 
attending its slightest manipulation, and in view of the evil condition of the 

patient resulting from biliary infection, it 

was decided to join the gall-bladder to the 

stomach, a procedure which would be 

commow Herancover duick and easy, and need not involve 

bloodshed. A plug had been: placed over 

cystic the cyst for hemostasis, and after com- 

pletion of the anastomosis this was 

removed, but considerable bleeding per- 

sisted from a large vein near the junction 

of the cyst with the cystic duct. In an 

; unsuccessful attempt to catch the vessel 

. with forceps the cystic duct was punc- 

bathers tured. This opening was closed with fine 

catgut. A plug was placed on the bleeding 

vessel and a tube in the wound, which was then closed with catgut. A 

culture taken from bile aspirated from the cavity of the gall-bladder yielded 
a pure growth of Bacillus colt. 

The patient stood the operation well, and by the following day the 
itching that had been present was relieved. The temperature came slowly 
and irregularly down during the succeeding days. The plug was taken out on 
the fourth day, removal being followed by a free discharge of bile. 

The jaundice cleared up slowly but completely during the ensuing fort- 
night, and bile gradually returned to the stools. The biliary fistula persisted 
until Nov. 21, when its closure resulted in an attack of slight pain and a rise 
of temperature to 102°. Another copious discharge of bile was followed by 
gradual subsidence of the fever. The fistula finally closed on Nov. 29, and 
the patient left hospital healed on Dec. 7. 

AFTER-HISTORY.—Three and a half months later (March, 1928) she was 
well, all symptoms having disappeared. There was no trace of jaundice, 
she had a good appetite for the first time in her life, could ‘eat anything’, 
and, having been previously thin, was now noticeably fatter. Constipation 
had completely disappeared and she no longer took purgatives. As an. 
individual she was brighter, and the lethargic mentality previously obvious 
was not now discernible. 


COMMENTS. 


In view of the large number of writings dealing with this malady that 
have appeared in recent years, and in particular in view of that of Professor 
Choyce, so far unpublished but referred to here in the opening paragraph, 
the writer refrains from discussing the disease at length, but the following 
observations may be permitted. | 
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Diagnosis.—Neugebauer’s case was that of a woman of 21 with seven 
months’ history of abdominal pain and one month’s of abdominal swelling 
. and jaundice. She had a cyst in the abdomen that was easily palpable as 
a large fluctuating swelling that proved at operation to contain 33 litres of 
dark fluid. The enormous size to which the cyst had grown was probably 
responsible for the ill fortune of the event. 

In the present example the abdominal swelling was always indefinite, 
and, though undoubtedly palpable, its nature could not have been recognized 
without. the presence of other features of the disease. The development of 
a tumour while an attack was under observation clinched a diagnosis 
already the one most probable. The writer would thus emphasize the 
clinical history as the essence of the diagnosis of this malady, and to 
this end he has described at some length that of one case. The essential 
clinical features appear to be those of attacks of abdominal pain felt also 
in the back but not in either shoulder, accompanied by continual vomiting 
and followed by jaundice. If occurring in young women or if dating from 
early childhood, such attacks should suggest the disease in question as 
their cause. 

Infection.— While this patient was under observation there occurred serious 
infection, so that her life was jeopardized. It is possible that cases arise 
where infective cholangitis with cholecystitis are recognized and treated by 
drainage of the gall-bladder, the underlying cause of cystic dilatation of the 
common bile-duct escaping observation owing to the dilatation of the gall- 
bladder that usually accompanies the condition, and to the necessity for the 
adoption of a quick and simple procedure in patients seriously ill.. This might 
easily have occurred in the present example had the patient not been seen 
previously both in a quiescent period and when suffering from biliary 
obstruction without infection. 

Operative Treatment.—In this girl the distention of the common bile- 
duct was moderate and could be recognized; but an accurate dissection, 
showing exactly the type of dilatation, whether fusiform, globular, or saccular, 
and investigating the condition of the bile papilla, was impossible, because 
an attempt resulted in free bleeding, an increase of which was unjustifiable 
on account of the precarious condition of the patient arising from infection. 
It is likely that a part of the bleeding was due to the infected state of the 
wall of the cyst, which was adherent to surrounding structures and was 
unpleasantly friable. The real difficulty of hemorrhage thus made it unjusti- 
fiable to attempt anything but the easy anastomosis of the gall-bladder to the 
stomach. The subsequent history shows that in this girl’s case at any rate, 
where the cyst was small, cholecystgastrostomy was adequate. Hemorrhage 
has accounted for a proportion of the deaths that have followed operations 
for this malady, and the writer is of opinion that once it has been recognized, 
either before or at operation, where the cyst is small, anastomosis of the gall- 
bladder to the stomach or duodenum is the proper treatment, because with 
such a procedure there can be no danger whatever of bleeding from the veins 
around the cyst, and because it has certainly given this patient complete 
relief. The operation widely advocated for cyst of the common bile-duct is 
that of anastomosis of the cyst to the duodenum. But where a cyst exists 
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the gall-bladder is as a rule dilated, and it is possibly better to short-circuit 
the bile from its first distended reservoir, as it may be that a recurrent residual 
cholecystitis will arise later where the second distended reservoir, the cystic 
common duct, has been drained into the alimentary canal and the gall-bladder 
left alone. 
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A CASE OF NON-ROTATION OF THE MID-GUT. 
By J. W. THOMSON, 


HONORARY SURGEON TO THE CLAYTON HOSPITAL, WAKEFIELD. 


DERANGEMENTS of the second stage of intestinal rotation are divided, as 
described by Norman Dott in the Brirish JoURNAL OF SURGERY, vol. xi, 
p- 266, into three groups: (1) Non-rotation of the mid-gut loop ; (2) Reversed 
rotation of the mid-gut loop; (8) 
Mal-rotation of the mid-gut loop. 
Ss  _—-_iI have to record a case of the first 

group. 
D. G., female, age 23, was 
admitted to the Wakefield Hospital 

on June 30, 1927. 

History. — The patient was 
quite well until the age of 18, 
when symptoms referable to the 
digestive organs set in. Her con- 
dition gradually deteriorated, pain 
after food increased in severity, 
and vomiting became more fre- 
quent till only small quantities of 
food could be retained. Prolonged 
medical treatment had given no 

relief. 
ConpiTION FounpD aT OPERA- 
TION.—The first part of the duo- 
denum passed somewhat vertically 
upwards, and the second part 
passed downwards almost parallel 
with the first, forming an acute 


__Fic. 285.—The duodenum is seen passing to the angulation at their junction. Slight 
right, and the jejunum and ileum are occupying traction on the second part brought 
the right hypochondriac, right lumbar, and right 
iliac regions. it into immediate contact with the 

first part. The duodenum then 
became freely movable and passed outwards to the right to join the jejunum. 


The jejunum, with the ileum, occupied the right hypochondriac, right lumbar, 
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and right iliac regions. The positions of the duodenum, jejunum, and ileum 
are well shown in Fig. 285: The colon presented a striking departure from 
its normal formation. At its centre the transverse colon descended into the 
pelvis in the shape of a narrow V. Slight traction on the apex of the V 
brought the sides into close contact, and when this loop was spread out, its 
upper extremities were not more 
than 14 in. apart. From_ those 
points the colon passed horizontally 
outwa#ds to the splenic and hepatic 
flexures. The small intestine was 
now displaced to the left, and this 
brought into view the cecum, 
which was reversed, with the appen- 
dix on its upper aspect. The ileum 
entered the cecum from the right 
side. The ascending colon was 
absent from its usual site.) It was 
deeply incurved, reaching at least to 
the middle line under cover of the 
dependent loop of transverse colon. 
OPERATION. — The duodenum 
just beyond the pylorus was anas- 
tomosed with the distal extremity 
of the second part, so as to get rid 
of the angulation at their junction. 
The dependent loop of transverse 
colon invited resection, but I chose 
the alternative of colocolostomy at 
the upper end of the loop. The 
appendix was removed, and the 
cecum and ascending colon were 
fixed to the posterior abdominal Fic. 286.—Shows. the cecum and ascending 
colon now fixed to the right posterior abdominal 
wall by the method of Waugh. wall, and also the site of the colocolostomy. 
This is seen in Fig. 236. 
The combined operations of duodenoduodenostomy, colocolostomy, 
appendicectomy, and cecocolopexy have resulted in the patient’s complete 
recovery. 


ENTERIC CYST OF LARGE SIZE IN A BOY. 
By E. G. SLESINGER, 


ASSISTANT SURGEON TO GUY’S HOSPITAL, LONDON. 


L. M., MALE, age 7 years, was brought with a history of ‘stomach-ache’ during 
the last three or four years. This consisted of attacks of generalized abdominal 
pain of a griping character, associated with vomiting. Each attack had been 
treated by rest in bed and starvation and had cleared up in three or four days. 
Intervals of six months with complete freedom from symptoms had occurred 


< = 
[ 
é 


4 
| 


i 
4 
4 


334 THE BRITISH JOURNAL OF SURGERY 


between the attacks. There had been no change noted in the motions, no 
constipation, and no disturbance of micturition. On examination of the 
abdomen a tumour was found to be present slightly to the left of the 
mid-line and below the umbilicus. It was rounded, freely movable, rather 
bigger than a large orange, not. tender. Rectal examination revealed no 
abnormality. 

OpERATION.—The abdomen was opened, and the tumour, which was 
bluish-black in =gacote was seen to be a cyst attached to the small intestine 

at a point approximately 8 

feet from the ileoczecal valve. 

It was removed, together 

with some inches of the small 

intestine to which it was 

‘attached (Fig. 287), and the 

continuity. of the gut was 

restored’ by end-to-end anas- 

tomosis. It was noted that 

the mesentery of the small 

intestine from the spine to 

the attachment of the cyst 

showed bands of condensa- 

tion and thickening on its 

surface, similar to those seen 

in association with severe 

constipation. The patient 

made an uneventful recovery. 

DESCRIPTION OF THE 

SPECIMEN.—On opening the 

Fic, 287.—Appearance cf tumour after removal. cyst it was found to contain 

| masses of mucus in a blood- 

stained fluid. There was a complete septum between the lumen of the intes- 

tine and of the cyst, but the intestinal wall could be seen to be continuous 

with that of the cyst. There was a small papillary growth on the mesentery 
at its junction with the bowel opposite to the cyst. 

Microscopic examination of sections of the cyst wall by Dr. G. W. Nicholson 
showed two layers of muscle, and a lining of fibrous tissue with no demon- 
strable epithelium. Section of the papilloma showed it to consist of dilated 
lymphatics with some muscle tissue. 

Comments.—The nature of this cyst is obscure, and in the absence of an | 
epithelial lining it appears impossible to be certain of its origin. Its position 
at 8 feet from the ileocecal valve makes its origin from Meckel’s diverticulum 
improbable—the complete covering of the cyst with two layers of muscle is 
unlike the usual structure of intestinal diverticula. The possibility of its 
origin as a distention cyst of a mucous gland cannot be excluded in the absence 
of any epithelial lining, though both its size and its position are against this 
view ; but in many respects such an origin appears to be the only alternative 
to the assumption that it is a Meckel’s cyst in an unusual position. 
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VOLKMANN’S ISCHASMIC CONTRACTURE TREATED BY 
TRANSPLANTATION OF THE INTERNAL EPICONDYLE. 


By HAMILTON BAILEY, 


SURGEON TO THE DUDLEY ROAD HOSPITAL, BIRMINGHAM. 


On July 10, 1927, J. F., age 4, whilst attempting to jump over a tennis net, 
caught his foot in the webbing, and fell. He was taken forthwith to hospital, 
where it was found that he had sustained a transverse fracture of the iower 
end of the humerus. The fracture was treated in the casualty department, 
the arm being put up in flexion and supination and the position maintained 
by means of adhesive strapping and bandaging. Late on the same evening 


Fic. 288.—Photograph showing: A, The Volkmann’s contracture; B, That the fingers could 
be partially extended, by flexing the wrist. 


the mother noticed that the child’s hand was blue and swollen, and she again 
brought the child to the casualty department, where the strapping and 
bandage were loosened. On July 24 he attended the massage department 
and, to quote the report received from the massage sister, ‘‘ he was given 
_ the usual massage treatment, and after one week we noticed what appeared 
to be an ischemic contraction.” 

On July 29 the child was brought to my out-patients’ department. On 
examination it was apparent that he had a well-marked Volkmann’s con- 
tracture. The photographs (Fig. 28°, A, 8B), which were taken a few days 
later, illustrate the fact that the fingers could only be straightened when the 
wrist was acutely flexed. A skiagram of the elbow-joint showed that the 
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fracture had united in very good position. The patient was admitted. 
Postural treatment by flexion of the wrist over a moulded plaster splint, 
combined with massage and movement, was persevered with. During this 
time the hand was manipulated on two occasions under a general anesthetic, 
but the flexor tendons were obviously permanently shortened, and resisted 
stretching like miniature hawsers. 

Although the massage staff worked diligently on the case, by the end of 
October there was no sign of any improvement, and the parents were natur- 
ally agitated at the lack of progress and the possibility of a permanent 


Fic. 289.—Demonstrating the principle of the method described. The interna 
epicondyle with its common flexor origin still intact is transplanted into the shaft 
of the ulna. 


deformity. This was the determining factor in deciding that a more active 
course should now be taken. 

OpEeRATION.—On Nov. 6, 1927, the following operation was performed, 
which is a slight modification of the method originated and described by 
Max Page.! 

An incision was made on the inner side of the elbow, and the ulnar nerve 
isolated and hooked out of harm’s way. The bicipital fascia was divided, 
and the origin of the flexor muscles carefully dissected from the upper third 
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of the ulna, but the main common origin from the internal epicondyle was 
left intact. When this dissection was finished, a large mass of muscle under 
which the finger could be passed was attached above to the internal epicon- 
dyle. The condyle was then cut off and sutured into a little bed made by 
reflecting up the periosteum on the inner side of the shaft of the ulna at 
the junction of its upper third to the lower two-thirds (Fig. 289). 
Resu.ts.—The immediate result of the operation confirmed Max Page’s 
observation that there is no sudden relief of the contracture. After fourteen 
days the fingers began to straighten, and by the end of the third week they 
could be completely extended. Massage and movement were continued for 
eight weeks. Seven months later (June, 1928) the patient has almost perfect 


Fic. 290.—Six months after the operation: showing that the fingers can be 
completely straightened. 


function in the limb. His mother states that he uses his hand normally in 
every way. Fig. 290 shows that the fingers can be completely straightened, 
but on examination there is still some slight resistance to hyperextension of 
the wrist. 


No definite conclusion can be drawn from the treatment of one case by 
a particular method; but there can be no doubt that in this instance the 
operation rectified in the span of a few weeks a contracture which had 
remained stationary after four months’ persistent conservative treatment. 


REFERENCE. 
1 Pace, Max, Jour. Bone and Joint Surg., 1923, April, 233. 
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INTERARTICULAR DISLOCATION OF THE PATELLA. 
By J. PENRY JONES, 


SENIOR HOUSE SURGEON TO THE RADCLIFFE INFIRMARY, OXFORD. 


E. I. B., age 11, was admitted to the Radcliffe Infirmary, on November 27, 
having injured her right knee about two hours previously, through slipping 
on the edge of a pavement and over a bicycle in the dark. On examination 
there was already a marked effusion into the joint, but no external appear- 
ance of injury ; extension was limited to 150°, but flexion was almost normal. 
The patella seemed smaller than usual, but no fracture could be made out ; 
above the patella was a marked hollow, the quadriceps extensor expansion 
on each side of this being drawn tight. A radiogram showed that the 
patella had rotated backwards about a horizontal axis through 90°, so that 


Fic, 291.—Skiagram showing im- Fic. 292.—Condition of the knee seven 
paction of patella and also the small weeks after operation. 
piece of ossifying cartilage (a) still 
attached to the posterior aspect of 
the extensor expansion. 


its upper end was engaged in the intercondylar notch of the femur. The 
limb was prepared for open operation. 

Manipulation under an anesthetic next morning failed to reduce the 
dislocation. The joint was therefore opened by an external semilunar incision, 
the capsule being slit vertically just to the outer side of the patella. After 
releasing about six ounces of blood-stained effusion the upper end of the 
patella could be seen wedged in the intercondylar notch; the quadriceps 
extensor insertion had been stripped clean off the upper and anterior surfaces 
of the bone, and its posterior surface still carried a small piece of ossifying 
cartilage from the upper end of the patella (Fig. 291). The bone had to be 
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forcibly levered before it could be disengaged, when it immediately assumed 
its normal position ; on extending the joint it could be seen that it was not 
necessary to do more than suture the slit capsule and skin. A plaster splint 
was kept on for about four weeks, only being taken off for massage and 
movements. The patient made an uninterrupted recovery, and seven weeks 
after the accident (Fig. 292) the range of movement at the joint was normal. 


Comments.—The mechanism of this injury, of which there are to my 
knowledge only fourteen examples in the literature, has never been satis- 
factorily explained. Scott insists on two separate impacts to explain its 
occurrence, and both his cases give that history. Paterson Brown’s case 
had an open wound due to a ‘glancing blow’, and it was uncertain whether 
there was a direct blow or not. The inevitable absence of a definite account 
of the mode of injury makes it impossible to dogmatize on the mode of 
occurrence, but it may be that the first movement is an extreme and forcible 
flexion of the knee, which leaves the upper end of the patella on a level 
with the intercondylar notch of the femur; this is rapidly followed by 
extension; the patella remains in its newly adopted position, and the 
quadriceps, stripped off the anterior surface of the patella, now acts on the 
lower border, thus wedging it firmly between the two condyles of the femur. 
A point of interest in this particular case, and one that may have some 
bearing on the etiology of the condition, is the fact that the patient was 
‘double-jointed’ in most of her joints; the middle finger, for instance, 
could be bent backwards to touch the back of the wrist with incredible ease. 


I have to thank Mr. Hugh Whitelocke for permission to publish this case, 
and also Dr. Sankey for his excellent radiograph. 
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AN UNUSUAL CASE OF INTESTINAL OBSTRUCTION. 
By Lireut.-CoLoneL H. HALLILAY, I.M.S., RAWALPINDI. 


Tue following case appears to be worthy of recording on account of its rarity. 

History.—Isher Singh, male, age 40, Hindu, admitted in August, 1926, 
for pain in the right side and a gradually increasing constipation, gave the 
following history. About sixteen years ago, after one of the Hindu feasts, 
he was returning to his home after indulging in some country liquor, when he 
suffered an attack of pain in his right side. This recurred at intervals for some 
years afterwards, the pain being always in the right iliac fossa and accom- 
panied by fever. Of late these attacks had recurred, but without fever. For 
the last two months the pain had been almost continuous and his life rendered 
intolerable by it. 

On ExaminaTion.—There was a lump in the right iliac fossa, and the 
movement of distended coils of intestine were distinctly visible. There was 
no tenderness in the right iliac fossa. ? 

OpERATION.—The abdomen was opened in the middle line, the rectus 
being displaced outward. The lower two feet or so of the ileum were involved 
in a nest of adhesions, as was the commencement of the cecum. A large, firm, 
rounded body was found in the ileum just at the junction of the bowel with 
the cecum. It was found to be impossible to separate the adhesions, which 
were very firm and abundant. The bowel was incised over the most promi- 
nent part of the swelling, and a large enterolith was removed from the ileum. 
The stone and the ileum had formed a perfect ball-and-socket valve which at 
times sealed up the opening of the ileocecal valve and prevented the 
passage of the ileal effluent into the cecum. The muscular coats of the ileum 
were enormously hypertrophied. The incision in the bowel was closed, and the 
lower end of the ileum was short-circuited with the colon. The man’s symptoms 
were all cleared up by the operation and he made an uneventful recovery. 

Comments.—It is probable that the enterolith was formed in the tortuous 
and stagnating passages of the last two feet of the ileum after the appearance 
of the adhesions. The adhesions must have been the sequel of the several 
attacks of appendicitis of which he gave the history. The alternative hypo- 
thesis is that the first attack of pain was caused by the impaction of the stone 
at the entrance of the ileocecal valve, and that the subsequent attacks were 
due to the recurrence of partial obstruction from the same cause. In view 
of the rarity of cases of appendicitis amongst the country-bred Panjabi, this 
is worth considering. 
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REVIEWS AND NOTICES OF | BOOKS. 


The Abdominal Surgery of Children. By L. E. BArrincron-Warp, Ch.M., F.R.C.S., 
Surgeon to the Hospital for Sick Children, Great Ormond Street, and to the Royal 
Northern Hospital, London. Demy 8vo. Pp. 2838 + xiii, illustrated in colour and in 
black and white. 1928. London: Humphrey Milford. 15s. net. 


At first sight it would seem that this volume might be regarded as a stick to be put 
into the hands of those who are inclined to belabour the modern tendency to increas- 
ing specialism in surgical work. Here is a volume of some 270 pages designed with 
due deliberation to present a special portion of what has come to be regarded as a 
specialty, the surgical work of infancy and childhood. It might appear that this 
is an example of the objection which the repudiators of ultra-specialism so strongly 
decry, the principle of divide et divide. The volume, however, permits of no reason- 
able objection on that score. Mr. Ward, from a wide experience in general surgery, 
has expressed his ideas and views upon the various abdominal ailments which are 
either peculiar to, or are reasonably common to, the periods of infancy and child- 
hood. There is therefore no justifiable ground for criticism of the conception, for 
the idea is really an excellent one, and, if any further excuse is demanded, it may 
be found in the fact that many of the most distinctive features of pzdiatric surgery 
are concerned with abdominal disorders. 

The first chapter is in some ways the most interesting and suggestive contribu- 
tion to the volume; it is concerned with the general principles of the operative 
treatment of the abdominal derangements. It is replete with valuable informa- 
tion. It may be described as an apt presentation of the teaching of the Great 
Ormond Street School, and if certain. of the views expressed are open to criticism 
it is none the less a helpful and erudite production. The complication of ketosis 
is given full and detailed consideration ; more might have been made of the diagnosis 
of the condition, particularly of the distinction between ketosis and appendicitis. 
For example, no mention is made of the value of the leucocyte count as a means of 
differential diagnosis. On the other hand, it would seem that undue importance is 
attached to the risk of confusing ketosis with acute volvulus of the small intestine. 
It is true that ‘Le Wald’s investigation indicated a laxity of the ileocecal attachment 
as being common to many cases which demonstrate cyclic vomiting, but he read his 
findings as indicating a constitutional error of the involuntary nervous system rather 
than a local error producing a local effect. 

A well-reasoned account is given of the surgery of the abdominal wall, but 
in terms of anatomy is it correct to speak of supra- and infra-umbilical glands ? 
Are there such structures? We do not agree with the statement made under 
** Umbilical Hernia” (p. 27) that there is ‘‘ a separation of the normal muscles ’’. 

Hernia is classed under abdominal conditions, and full consideration is given 
to the various aspects of this common complaint. In describing the descent of the 
testis the statement is made that “as the testis descends into the scrotum it 
invaginates the processus vaginalis”. The majority of embryologists would contest 
this statement, and the late Dr. Berry Hart contradicted the view on more than one 
occasion. The statement ignores the fact that, while the processus vaginalis is lined 
by endothelium (mesothelium), the covering of the testis is germinal epithelium. 

In this chapter, as in other parts of the volume, Mr. Ward employs some 
unusual metaphors and idioms—he speaks of ‘public school games’, of operations 
postponed until the child is ‘definitely established’, and of a hernia sac being opened 
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‘to ensure that it contains nothing’. It may be considered out of place to criticize 
syntax in the review of a scientific publication, but there can be no doubt that 
medical literature would benefit if more attention were paid to the principles of 
grammar and euphony, and this volume is no exception to the rule. 

The chapter dealing with the surgery of the stomach and duodenum is an 
excellent contribution. The figures and facts relative to congenital stenosis of the 
pylorus are perhaps the most striking endorsement we have read of the merits of 
operative interference in contrast to medical treatment ; the statistics quoted on 
p. 85 and the succeeding pages are a testimony which cannot be ignored. 

A curious and interesting observation is made on p. 103 in relation to the post- 
operative complication of hyperpyrexia. After drawing attention to the seriousness 
of the complication, the statement is made, ‘‘ As a post-operative complication it is 
now rare, although in the years 1918-20 it was comparatively frequent”. We 
wish Mr. Ward had supplied the key to this intriguing problem. As it is, he has left 
us tantalized and ‘in the air’—an exercise of the author’s prerogative, perhaps ! 

Mr. Ward’s work on Hirschsprung’s disease is widely known, and his further 
contribution to the problem is of outstanding merit, but he might have included with 
advantage some reference to the striking results which Wade and Royle have obtained 
by the operation of ramisection in their cases as recorded in the Medical Journal 
of Australia, January, 1927. 

Speaking generally, the volume is a worthy contribution to medical literature. 
The illustrations are numerous and beautifully reproduced. In future editions the 
merits of the work will be enhanced if fuller references are given to the recent and 
current literature of the various subjects. 


A Manual of Proctology. By T. CuHITrENDEN Hitt, Ph.B., M.D., F.A.C.S. Second 
edition. Demy 8vo. Pp. 294 + vi, with 101 illustrations. 1926. Philadelphia and 


New York: Lea & Febiger. $3.50. 


Tuis concisely written book will be found to be a very useful guide to those who 
desire to possess a sound practical knowledge of proctology. The opening chapter 
deals with methods of examination and diagnosis, and contains some valuable 
hints for conducting an investigation with the sigmoidoscope. The three succeed- 
ing chapters are concerned with the inflammatory and ulcerative conditions of the 
rectum and with ulcerative colitis. In the treatment of these morbid states great 
emphasis is laid upon the value of solutions of nitrate of silver, with which we 
entirely agree ; but we are surprised to find that treatment by an autogenous 
vaccine, which is often very efficacious in these cases, is not mentioned. 

A succinct account of anal fissure is to be found in Chapter 5. When discussing 
etiology the author favours the view that the formation of a fissure is in most cases 
due to the fact that the mucous membrane at the posterior commissure of the anus 
is insufficiently supported by reason of the anatomical arrangement of the fibres of 
the external sphincter muscle. We do not concur with this explanation, because if 
a fissure were due to anatomical defect the lesion would be more common than it is. 
The fact that a fissure is often permanently cured by the simple procedure of dividing 
the external sphincter muscle is a sound argument against anatomical arrangement 
of the muscles being an etiological factor. We agree with the author in the opinion 
that the operation of incision gives more satisfactory and more permanent results 
eee can be obtained either by excision of the fissure or by forcible dilatation of the 
sphincters. 

Rectal abscesses are described in Chapter 6, the anatomical situation of the 
varieties being well depicted in clear diagrams. The pelvirectal variety is especially 
well described. In the surgical treatment of this form of abscess the author empha- 
sizes the advisability of dividing the levatores ani transversely on both sides so as 
to ensure adequate gaping of the wound. We agree with this to a certain extent. 
but would point out that if the levatores are divided too extensively the power of 
expelling the rectal contents may be seriously interfered with. 
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The next chapter is devoted to the consideration of the important subject of 

fistula. The usual classification into complete, blind internal, and blind external 
fistule is adhered to. Our objection to this classification is that it presumes a single 
type. The failure to appreciate the fact that there are four distinct types of ano- 
rectal fistulze, each presenting the three varieties mentioned, is, we think, responsible 
for some of the disastrous consequences of operative interference. On page 106 
the author makes this statement: “If the opening does occur above the internal 
sphincter, and provided that it is posterior to the rectum, it is my practice (although 
I am aware that there are many high authorities who do not believe in ever dividing 
the internal sphincter) to pass the director into the rectum and divide all the inter- 
vening tissue, which necessarily includes the sphincters, both external and internal. 
In my experience the wound heals rapidly and there is very little danger of inconti- 
nence.” We regard this as very dangerous teaching. If the whole of the tissues 
between the external and internal openings of a fistula are divided, the risk of 
resulting incontinence is entirely dependent upon the anatomical situation of the 
main track of the fistula. When the main track is situated internally to the mus- 
cular coat of the bowel no harm results; but if it is situated outside the rectal 
wall grave incontinence always ensues. It is probable, therefore, that the cases 
of fistula with high-lying internal openings that have been treated by the author 
in this manner have been those whose main tracks have been confined to the 
subcutaneous and submucous tissues. This seems likely, because, after concurring 
with the view that 90 per cent of fistulous tracks are placed superficially to the 
external sphincter, he remarks on page 102: ‘‘ Even when the probe seems to pass 
rather deeply, and one would be under the impression that he was dividing the 
external sphincter muscle, if the incision is made with a scalpel cutting down 
on the probe, it is found that no muscle fibres are divided.” Apart from this the 
subject of fistula has been dealt with exceedingly well, and some excellent rules 
to be observed during both the operative and the after-treatment of fistule have 
been ably expounded. The diagrams representing the various kinds of fistule are 
clear, but the explanatory note under the letter F in Figs. 28, 33, 34, and 35 is 
obviously wrong. 

Chapter 8 is concerned with stricture of the rectum. We agree that a very small 
percentage of strictures of the rectum are of syphilitic origin. When discussing the 
treatment of annular strictures, linear proctotomy is recommended, and we are 
warned against dividing the internal sphincter lest incontinence should follow. This. 
warning is perhaps a little curious, because the author has told us that he does not 
hesitate to divide that muscle in certain forms of fistula. Excision of the rectum 
for extensive tubular stricture is rightly condemned. 

The subject of hemorrhoids is very fully considered, and the various operative 
procedures that are usually adopted are described in detail. The author expresses 
his predilection for local anesthesia, and carefully describes his technique. 

The classification of prolapse of the rectum into prolapse of the mucous coat 
only and complete prolapse of all the coats will meet with general approval, but we 
cannot agree with the writer when, speaking of the operative treatment of complete 
prolapse, he says: “I feel very strongly that it should never be employed in the 
ordinary run of cases, as the operation is more or less mutilating to the lower muscu- 
lature of the rectum: the levator ani must be divided: the internal sphincter is 
sacrificed, though the external sphincter may be saved, and it is impossible to attach 
_ them to the amputated gut in such a manner that they will ever function normally 
again.” The whole point of the operation is that the incision through the wall of 
the rectum should be made about an inch from the mucocutaneous junction in order 
to avoid injury to the levatores and sphincters. It has been our experience that 
excellent control over the rectal contents is maintained after the operation. 

_ Pruritus ani, rectal incontinence, and benign tumours are cursorily considered 
in the following chapters, and the final chapter is contributed by Dr. Coffey, who 
gives his reasons for performing the radical abdomino-perineal operation for cancer 
of the rectum in two stages. 

We have read this book with great pleasure, and consider it to be a very sound 
guide in the treatment of rectal diseases. 


344 THE BRITISH JOURNAL OF SURGERY 


Gonococcal Infection in the Male. By Asr. L. Worsarst, M.D.; with a chapter 
written by J. E. R. McDonacu, F.R.C.S. Medium 8vo. Pp. 237, with 89 illustrations 
including 7 colour plates. 1927. London: Henry Kimpton. 25s. net. 


TuE author of this monograph is well known as a great authority on venereal diseases ; 

perhaps he is best known in England as the inventor of the ‘five-glass test’ in the 

diagnosis of urethral discharges in the male; this test has always seemed to us to be 

8 most scientific and the most satisfactory of the many tests which have been 
evised. 

He has written a book on a subject in which he is intensely interested, and of 
which he has had an immense experience, and the result is naturally excellent ; he 
gives a clear and convincing account of the pathology, diagnosis, and complications 
of gonococcal infection, and special sections on subjects of great importance, such as 
‘Diathermy in Gonorrhoea’, ‘When is Gonorrhoea cured ?’ ‘Sexual Neuroses and 
Male Sterility following Gonorrhcea’, and ‘Personal Prophylaxis’. 

We consider the chapters on treatment to be the least satisfactory in the book ; 
this is not the fault of the author, who gives a full account of the numerous remedies 
that may be employed ; it would rather seem to be due to the highly refractory 
nature of the organism. It really appears as though there has been very little 
progress in this respect ; Janet’s method of irrigation is, the author states, falling 
into disfavour, and syringe injections are replacing this—only, instead of using 
potassium permanganate, various new silver salts have taken its place. 

The author writes: ‘‘ There is no short cut-to success in the treatment of acute 
gonorrheea ; avoid complications, and do not worry about the time it takes to bring 
about a cure”: this rather suggests that the patient cures himself by some process 
of acquiring immunity. 

Dr. Wolbarst is much interested in the newer methods of treating the complica- 
tions, such as diathermy, intravenous injections of various drugs, autoserotherapy, 
and protein therapy ; from all of these he seems to have had most satisfactory results, 
and the reader is left a little bewildered as to which of these he is to use or whether 
he is to use them all. 

In the chapter on chronic seminal vesiculitis, the author states that Belfield’s 
operation of vasotomy, with the injection of an antiseptic fluid into the vesicule 
by this route, has proved “ of inestimable value ’’. We cannot see that he brings 
forward any proof that the fluid ever enters the vesiculze ; moreover, he adds that 
the fluid thus injected can be recovered almost immediately through a catheter 
inserted in the bladder; unless there is some obstruction in the ejaculatory duct, 
we see no reason why the fluid should not flow straight through into the prostatic 
urethra. 

We should like to enter a mild protest against Dr. Wolbarst’s fondness for 
placing the adverb before the verb; in one instance he says, “‘ fluctuation always 
cannot be felt, because the pus-area may be deep seated’; the meaning would be. 
much clearer if he had said, “ fluctuation cannot always be felt’; in still another 
instance he writes : “‘ those provoking cases in which post-nuptial coitus with a virgin 
rapidly is followed by an acute outbreak of gonorrhoea ”’ ; here the reader is frankly 
puzzled as to whether the rapidity is to be construed as qualifying the coitus or its 
unfortunate consequences. These, of course, are minor defects, and do not alter 
the fact that Dr. Wolbarst has produced a very fine monograph on gonorrhea in 
the male. 

In the chapter by Mr. McDonagh we find an account of “ his unique views on 
gonorrheea ’’; the words are not ours but Dr. Wolbarst’s. 


Was kann und wann muss der praktische Arzt operieren? By Professor R Mutusam, 
Director of the Rudolf Virchow Hospital in Berlin. Demy 8vo. Pp. 118. 1928. 
Leipzig : Georg Thieme. M. 5. 

Ir is interesting to find the same problems of the surgical responsibilities of the 

general practitioner exercising the minds of other nations as well as our own. In 

Germany the man in general practice is not expected to operate, and yet in many 
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circumstances, especially in the country, he may be obliged to do so—for small things, 
e.g., the opening of an abscess, or large things, as a strangulated hernia, or in 
apparently trivial conditions which may lead to fatal consequences, e.g., septic 
infections of the fingers. This small book is a simply written guide to help such a 
practitioner to know when he must operate and what he should then do. The 
matters discussed show practical knowledge and a wise selection both of simple and 
grave emergency conditions. 


Kurze Geschichte der Chirurgie. By W. von Brunn. Royal 8vo. Pp. 340 +iv, with 
317 illustrations. 1928. Berlin: Julius Springer. M. 24; bound, M. 26.40. 
Tuis is a short but sufficient history of surgery for the use of students, written by 
Dr. von Brunn, who is professor of the subject in the University of Rostock. The 
book deals with surgery under five main headings, beginning with prehistoric times, 
and ending, so far as England is concerned, with Horsley and Macewen. Many of 
the illustrations are copied from Sudhof and Hollander for the earlier periods and from 
Garrison for the later ones. They are well reproduced, and any young surgeon 
who has mastered the work will have laid a sound foundation upon which to build 
a further knowledge of the work of his predecessors. There is a good bibliography, 
and two excellent indexes complete the book. 


Die Chirurgie: A System of Surgery. Edited by Professors KirscHNER and NORDMANN. 

Fasc. 22, being a part of Vol. II. Imperial 8vo. Pp. 263, with 46 illustrations and 

29 coloured plates. Berlin: Urban & Schwartzenberg. M. 22. 

Tus section is written by Dr. Ascher, formerly at Graz, now at Rottenmann, and is 
devoted entirely to a consideration of the surgical diseases of the skin and subcutaneous 
tissues. It is remarkable for the length and detail in which the various subjects are 
treated, and more especially for the number and beauty of the coloured pictures 
which illustrate it. After a short historical and anatomical introduction, it begins 
with an account of congenital malformations, e.g., syndactylism and nevi. In regard 
to the treatment of the latter, various methods—e.g., excision, carbonic acid snow, 
and radium—are described, but without a very clear indication as to the relative 
value of each method. A full account is given of the burns and ulcers resulting 
from X-ray treatment. Specific infections, both acute and chronic, are next dealt 
with, and there is a very good account of the rarer diseases, e.g., actinomycosis, 
mycosis fungoides, and molluscum contagiosum. The next chapter describes the 
lesions due to faulty circulation and innervation of the skin, e.g., Raynaud’s disease, 
neuropathic ulceration, and certain forms of gangrene. There is a long discussion 
about the causation and treatment of the chronic congestive ulcer of the leg, and 
the use of Unna’s paste is regarded as the most generally serviceable. Skin-grafting 
methods are hardly mentioned, but the possibilities of sympathectomy are referred 
to—rather cautiously. 

The concluding portions of this monograph are concerned with the subject of 
new growths, both innocent and malignant. In addition to a very clear systematic 
description of each disease, with many beautiful sections and coloured figures, 
various obscure problems of pathological interest, e.g., metaplastic deposit of bone 
or calcifying tissue, are discussed. It forms a most valuable article for reference 
both for surgeons and dermatologists. 


Schematische Skizzen zur Hinftihrung in die Chirurgie. By Professor Tu. NAEGELI, 
Bonn. Demy 8vo. Pp. 216, with 300 illustrations, largely in colour. 1928. Leipzig": 
F. C. W. Vogel. M. 15. 

THE leading idea of this most instructive (one is almost tempted to say—amusing) 

little book is expressed in what purports to be an old Chinese proverb, used as an 

introductory heading to the preface: ‘‘ One picture is of more value than many 
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thousand words.” Every aspect of practical surgery is depicted by clear diagrams. 
For example, the tuberculous abscess, its method of aspiration, the preparation of 
a slide specimen, the microscopical appearance of the smear, the filling of the cavity 
with iodoform emulsion—all these fill one page, and descriptive language is almost 
unnecessary. The book, although small, is tightly packed with instruction conveyed 
in the most lucid and unforgettable manner. 

i We confess to a feeling of relief in finding that the strenuous Teutonic mind can 
permit itself such a pleasant form of relaxation, both in teaching and in learning. 


Die Technik des orthopadischen Eingriffs. By Dr. Pupp J. ErLAcuER, Professor of 
Orthopedic Surgery in the University of Graz. Royal 8vo. Pp. 482, with 331 illus- 
trations. 1928. Vienna; Julius Springer. Paper covers, M. 44; bound, M. 46.8. 

Tuts text-book of orthopzdic manipulations and operations is very complete, both 

in the letterpress and in the illustrations. It begins with a short introductory 

section dealing with the chief diseases which call for orthopedic treatment—e.g., 
tuberculosis, rickets, and the various forms of paralysis. This is followed by a brief 
description of the operative principles which are applicable to tendons, bones, joints, 
and nerves, together with the methods and indications for forcible manipulations. 

‘The bulk of the work consists in a systematic consideration of the various 
regions of the body in regard to deformities, and the means at our disposal 
for their correction. In each part of the body a description is first given of the 
ideal position of rest, and how this may be secured and maintained. Then the 
various operations and manipulations necessary for the cure of deformity are given, 
and these are clearly illustrated by very well drawn pictures, the majority of which 
are original. 

Perhaps the most notable feature of the book is the great prominence given to 
the various operations for the transplantations of tendons and muscles. Transplanta- 
tion of the pectoralis major to the lower angle of the scapula for serratus paralysis, 
of the pectoral and latissimus dorsi for deltoid loss, of the abdominal external oblique 
as a substitute for the gluteus maximus, are examples of this type of operation, which 
are less known in this country. Payr’s method of exposure of the shoulder-joint 
by turning down the bony origin of the deltoid is also both new and attractive, though 
one would wish for some critical summary of results obtained by these novel methods. 

Another feature of this work which commends itself to us very strongly is the 
inclusion of many methods which have originated in foreign countries. American, 
Spanish, Italian, French, and English authorities are freely and faithfully quoted— 
and the work has thus much more of an international character than most of the 
modern German works on surgery. 

The section on the knee-joint is, we think, rather out of proportion. So much 
space is devoted to recurrent dislocation of the patella, and so little to the much more 
important subject of internal derangement of the knee, including the rupture of the 
crucial ligaments. 

The book concludes with a summary of modern literature, a list of authorities 
quoted, and an index. It is a most valuable addition to surgical literature, being 
especially useful for purposes of reference. 


Diagnostik mit freiem Auge Ektoskopie. By Dr. Epuarp We!sz, with a Preface by 
Professor Dr. FrrepRIcH Kraus. Royal 8vo. Pp. 184 + xi, with 56 illustrations. 
1928. Berlin and Vienna: Urban & Schwarzenberg. M. 10. 


ACCURATE observation is the basis of medical science. Recent years have seen such 
a great elaboration of laboratory methods and scientific instruments that there 
has arisen a danger of medical men relying upon these and neglecting the simple 
but difficult methods of palpation, inspection, and percussion. It is especially the 
elaboration of the method of inspection of the patient with the naked eye that is here 
commended, under the title of ectoscopy, to distinguish it from the many methods 
of scientific inspection through the prisms and telescopes of endoscopy. 
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The mechanism of normal respiration is first described, with special reference 
to the changes in the appearance of the thorax and abdomen. It is claimed that by 
careful inspection, and by noting the movements of the intercostal spaces, the level 
of the diaphragm can be seen. Then the phenomena of forced respiration, and 
especially the sudden inspiration of sniffing or snuffing (Schnupf-phanomen), and those 
of phonation, are described, and it is noted that at the beginning of the act of speech 
widely separated muscle groups are brought into play quite outside the region of 
the thorax. Most notable of these is the abdominal musculature. From a surgical 
point of view, the most interesting observations are those which show the absence 
of these phonation and respiration phenomena over certain areas of the abdomen 
after the occurrence of inflammation or perforation. 

As a piece of careful observation this little monograph is well worth perusal. 


L’Architecture cellulaire normale de lEcorce cérébrale. By Dr. ConsTaNTIN 
von Economo, Vienna; French edition by Dr. Lupo van BoGaeErt, University of 
Brussels. Imperial 8vo. Pp. 177, with 61 illustrations. 1927. Paris: Masson et 
Cie. Fr. 80. 


Tuts is a French translation of von Economo’s small book on the cerebral cortex. 
Although it is much smaller and more concise than his large atlas, the average reader 
will find in it all that he wants. The clearness of the description and the numerous 
large and excellent illustrations make it very readable, and valuable also as a work of 
reference. It deals with the structure of the cortex not only from an anatomical 
but also, as it were, from a physiological point of view. Although very little mention 
is made of the connections between one part of the cortex and another, one can see 
that the author has the outlook of a neurologist who is accustomed to study the 
results of cerebral disease, rather than that of a pure anatomist. The book has been 
brought fully up to date and can be recommended as the best monograph on its 
subject. 


Radiologie clinique du Tube digestif. By Pierre Duvat, J-Cu. Roux, H. B&éciére. 
Two volumes. Large 4to. Pp. 340, with 832 illustrations. 1928. Paris: Masson 
et Cie. Fr. 265. 


Tuis work appears in two volumes for foreign countries, the first and larger one 
dealing with the stomach, the second with the duodenum. Each volume treats its 
subject in a similar manner. First there is a description of the radiological technique, 
and then the X-ray appearances of the normal organ are described. There is no 
stereotyped normal shape or position, and the many variations are detailed. This 
is clearly necessary if the demarcation between normal and abnormal is to be 
properly understood, and the authors take considerable pains to eliminate such 
possibilities of error. 

The subsequent chapters deal with all the gastroduodenal lesions which can be 
recognized by X-ray examination. The general plan is to describe concisely the 
radiological findings in conjunction with numerous plates. These illustrations form 
a very prominent feature of the book, and are arranged in a manner which is most 
helpful and instructive. Occupying the whole of the right page are the X-ray photo- 
graphs, and on the left page there are schematic diagrams of these photographs with 
short explanatory notes. The result is to make it quite clear, even to those not 
intimately acquainted with the pathological appearances on an X-ray photograph, 
where the lesion is, and what is its nature. The authors have taken all these illus- 
trations from living subjects, and the findings have been verified ; this large collection 
has entailed work extending over many years. 

We think the title of the book is happily chosen. Radiology alone may be 
misleading, but when the findings are placed side by side with those elicited by 
the clinician, it is impossible to exaggerate their helpfulness. It is this intimate 
co-relationship in the diagnosis of gastroduodenal disease that the authors have 
sought to emphasize, and in our opinion they have greatly enhanced the value of 
their book by this eminently practical policy. 
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The two volumes are attractively got up, and the reproduction of the photo- 
graphs is excellent. We strongly recommend this work to the notice of clinicians 
and radiologists alike, and we are of the opinion that it marks a very distinct advance 
in the application of radiology to clinical medicine. and surgery. The authors are 
men of such distinction that we feel their names alone are sufficient guarantee of the 
high techncial quality, authenticity, and general excellence of the work. 


Le Tube Duodenal: ses Applications au Diagnostic et a la Thérapeutique. By Max 
Ernuorn, Professor of Medicine in the Post-graduate Medical School of New York, etc. 
Translated from the second edition by GustavE Monop. Medium 8vo. Pp. 1386, with 
126 illustrations and 30 plates. 1927. Paris: Masson et Cie. Fr. 25. 

Tus seems to be a faithful translation of Einhorn’s book on the duodenal tube. Most 

British surgeons will probably prefer to read the original, but for those who read 

French fluently, Monod’s translation is of a convenient size and cheap. It describes 

the technique of the use of the tube both for diagnosis and treatment. Readers 

unacquainted with these methods will be surprised how varied are the uses to which 

a duodenal tube can be put. There is a final chapter on the intestinal tube, an 

instrument which has been used to some extent in Germany, but scarcely at all in 

this country. 


Mutationstheorie der Geschwulst-Entstehung. By Dr. Med. K. H. Bauer, A.O., 
Professor of Surgery in the University of Géttingen. Demy 8vo. Pp. 72, illustrated. 
1928. Berlin: Julius Springer. M. 3.90. 

Tuts is an attempt to give a biological explanation of the origin of tumours. The 

author reviews the facts of mutation as it is known in plants and animals. 

His belief is that at some time while active cell division is going on in somatic cells 

the mutation occurs. By chance this alteration in the gens of one of the chromo- 

somes may confer upon the cell malignant properties which are now transmitted 
unaltered to future generations of cells. It is a fascinating conception of tumour 
growth, particularly as worked out by the author of this monograph ; but except 
by hinting that any irritant (since it may start cell proliferation) may predispose to 
cancer it does nothing to clear up the etiology of this baffling disease. It tends, 
indeed, to make the reader feel that cancer is almost a natural and inevitable 
phenomenon and therefore will be always beyond our control. 


Contributo alla Chirurgia del Rene e dell’ Uretere. By F. pE Gironcoui1. Demy 
8vo. Pp. 130, illustrated. 1927. Bologna: Licinio Cappelli. L. 20. 


Tuis little book offers a detailed study of a hundred cases from the clinic of Professor 
Velo, of Venice, and it may be noted that though on the cover the publisher is given 


_as Cappelli, the imprint on the title page is ‘“‘ Venezia: Industrie Grafiche Veneziane ”’. 


The author does not pretend to make any original contribution to renal surgery, but 
to demonstrate to the general surgeon how far complete investigation of the renal 
function, and graphic demonstration of departures from normal renal and ureteral 
form, by modern methods, may assist clinical examination in diagnosis ; how errors | 
may be eliminated, and treatment rendered more exact. It is certainly a true and 
most creditable record of patient, skilful, and successful work. 


Il Pneumorene. By GrusEpPE Nisio. Medium 8vo. Pp. 185, with 42 illustrations. 
1927. Bologno: Licinio Cappelli. L. 20. 

THis monograph with the untranslatable title modelled on ‘pneumothorax’, and 

meaning insufflation of the perirenal tissues with gas, is a record of experience from 

the clinic of the University of Bari. The method, due to Carelli of Buenos Aires, 

and first described in this country by Hernaman-Johnson, is designed to facilitate 
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the radiographic demonstration of abnormalities of the kidneys. The pictures 
substantiate the claims to some extent, but the technique is attended by dangers 
which, though the author says they are not those of the method but of failure to 
observe the necessary precautions, will give pause to those considering its adoption. 
The gas, which should be oxygen (lest it get into the veins), travels along the course 
of the vessels, and if it be allowed to enter under too great pressure or in too great 
quantity may be found in the neck or in the popliteal space: it is evidently by no 
means impossible, even with care, to introduce the gas in quantity into the venous 
system with dangerous if not fatal results. A bibliography is given, as are some 
case records and some fairly good illustrative plates. 


Surgical Anatomy of the Human Body. By Joun B. Deaver. M.D., Se.D., LL.D., 

F.A.C.S., Surgeon in Chief, Lankenau Hospital, etc. Imperial 8vo. Second edition, 

in 3 vols., revised and rearranged. Illustrated. Vol. I., pp. 551; Vol. II, pp. 854; 

Vol. III, pp. 763. 1927. London: Wm. Heinemann (Med. Books) Ltd. [£8 8s. 

per set. 

Tuis work should be in the hands of every practising surgeon. It is dedicated 
to surgeons and to students of surgery and anatomy, and the author in doing so 
describes himself as a ‘fellow-student’. This treatise is evidently not intended for 
students working for qualifying examinations, but every surgeon knows that when 
the days of examinations are past his knowledge of anatomy tends gradually but 
surely to get blurred. Then comes a time when a book such as this is of the greatest 
possible value in working out details of operations. 

The treatise, which consists of three large volumes, is by far the best and fullest 
ever produced on surgical anatomy: it is amply and beautifully illustrated by 
drawings from original dissections made specially for this work. Every anatomical 
point to which a surgeon may possibly wish to refer will be found here, and for the 
rarer and more complicated operations the assistance given will be invaluable. 

The first volume now consists of the surgical anatomy of the head and the brain, 
the face, mouth, nasopharynx, eye, and ear, so that the surgeon who confines himself 
to one of the surgical specialities of this region will not have to turn from this volume 
to find the material he desires. The second volume contains the anatomy of the 
upper extremities, neck, shoulders, back, and lower extremities ; the third volume 
that of the chest, abdomen, pelvis, and perineum. 

The old anatomical terminology is retained in the text, being followed by the 
English equivalent of the Basle anatomical nomenclature in parenthesis. 

Professor Deaver is to be greatly congratulated on having produced a book 
which is such a notable addition to the operating surgeon’s armamentarium ; in his 
preface he states that his object has been to produce a work of reference which is, 
comparatively speaking, complete ; and there is no doubt that in attempting this 
he has been remarkably successful. 


Selected Papers on Injuries and Diseases of Bone. By Sir Wi uiAm IRELAND DE 
C. WHEELER, M.D. (Dublin), F.R.C.S.I., F.A.C.S. (Hon.). Demy 8vo. Pp. 148 + xx, 
with 100 illustrations. 1928. London: Bailliére, Tindall & Cox. 10s. 6d. net. 

Tuis little collection of lectures and essays comes within the class of light surgical 

literature. It can be picked up and a section read at a time with both pleasure and 

instruction to the reader, for apart from the value given to it by the experience of 
its author, there is much to set one thinking. The introduction, ranging widely, 
is worthy of perusal by every medical man. Note the warning against self-satisfac- 
tion quoted from Ambroise Paré: ‘‘ I have so certainly touched the mark whereat 

I aimed that antiquity may seem to have nothing wherein it may exceed us, besides 

the glory of invention, nor posterity anything left but a certain small hope to 

add some thing;, as it is easy to add to former inventions.” As Sir William says : 

“ He little foresaw Lister and the future in cultivating an attitude so detrimental to 

progress.” We could scarcely find a greater warning against self-satisfaction. 
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The first lectures are a series upon fractures of the lower extremity, containing 
much valuable detail, more particularly with reference to fractures of the pelvis and 
femur. The next lecture contains a description of the ‘sleeve’ method of amputa- 
tion, an ingenious procedure for cases of complicated fracture of the femur. Then 
there are valuable articles upon bone-grafting, including Albee’s operation for spinal 
caries, of which the author is an upholder as a method of treatment in adolescence. 
Later, Sir William includes “ fourteen points about bone-graft’’, a valuable result 
of personal experience. The other articles range over subjects of major surgery, 
such as that of the sacro-iliac joint, down to such a small matter as the operation 
for hammer-toe, all of them worth reading, and written simply but adequately. 


Praktische Orthopedie. By Dr. A. ScHanz. Royal 8vo. Pp. 560 + x, with 504 illus- 
trations. 1928. Berlin: Julius Springer. M. 42; bound, M. 44.20. 


Dr. ScHANz’s name is one that has been known in orthopedic surgery for a very long 
time. In writing this work he is, as he points out, writing on the experience of 
thirty years of orthopedic practice, and the book is very largely a dissertation of his 
_own personal methods and views. It is a work which will be studied by the specialist 
who desires to know these views, rather than by anyone who is studying orthopedics 
in a more elementary manner. The arrangement is, to us in this country, unusual, 
and perhaps not very convenient. 

In the first section a brief general account is given of the meaning of orthopzedic 
methods in general, and the ends that have been attained. A second rather brief 
section is devoted to a general account of the diseases treated. Little attention is 
given to pathology, diagnosis, etc., and the object is rather to say in general what can 
be done by orthopedic methods for rickets and other bone diseases, rheumatism, 
including different forms of arthritis, and the various types of paralysis. Only when 
regional orthopedics is approached in the third section do we find any considerable 
detail, but here there is a very complete list of deformities, with excellent illustrations 
by drawings, including many rare conditions, and the inclusion of some of these is 
the most valuable part of the work. The methods of treatment, however, are almost 
entirely personal to the author or those approved by him. The description of 
operative methods tends to be brief and incomplete, and the practical work—opera- 
tive, mechanical, and instrumental—must be considered to be rather old-fashioned 
by our standards. 

A great deal of space is given up to disease and deformity of the spine, to which 
Professor Schanz has devoted much time and energy. All orthopedic surgeons 
know of the enormous amount of ingenuity that has been devoted to the treatment 
of scoliosis—with, however, it is to be feared, very little practical result. It requires 
an enthusiast to keep up a continued interest in the mechanical treatment of this 
very difficult deformity. 

Amongst the methods peculiar to the author, the use of bone-pins, inserted to 
assist in the manipulation and fixation in the correct position of portions of bone 
during operation and subsequent fixation, is one that deserves mention. Professor 
Schanz, for example, regulates the angulation of fragments after an osteotomy by 
this means, and his use of pins for this purpose certainly seems worthy of trial. The 
book is profusely and very well illustrated. 


Clinical Surgery: An Introduction for Junior Students. By J. W. Dowpen, M.B., 
F.R.C.S.E., Surgeon to Chalmers’ Hospital; Consulting Surgeon to the Edinburgh 
Royal Infirmary. Crown 8vo. Pp. 68. 1928. Edinburgh: Oliver & Boyd. 2s. net. 


Tus is a short essay or sermon on note-taking and early clinical work on the surgical 
side. In spite of much good advice, it does not take the reader very far—certainly 
not far enough for the modern student. 
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Handbuch der speziellen Chirurgie des Ohres und der oberen Luftwege. Edited 
by Professor Dr. F. BLUMENFELD and Professor Dr. R. HorrMANnn. Fourth edition. 
Vol. I, Pt. 1. Imperial 8vo. Pp. 600 + vi, illustrated in colour and black-and-white. 
1928. Leipzig: J. A. Barth. M. 120; bound, M. 128. 

Tus work is the first half of the first volume of the 4th edition of this well-known 

text-book. It deals with the anatomy only of the head and neck, nose, ear, throat, 

mouth, larynx, and mediastinum ; there is added a section on the lymphatics of 
these parts. 

Much of the volume is taken up with what may be described as the general 
anatomy of the head and neck, and does not bear directly on the special subjects ; 
it gives the impression of catering for students without a good grounding in anatomy. 
The same criticism applies to the section on the mouth and on the neck and medias- 
tinum, though much of the latter is made valuable by the use of coloured illustra- 
tions of transverse sections through the thorax. 

The section dealing with the nose and accessory sinuses, by Professor H. Rhese, 
is admirable. It occupies nearly one-third of the volume, and is profusely illustrated 
for the most part by the beautiful and well-known preparations of Onodi, many of 
them natural size. There are 162 illustrations in the 200 pages. It is perhaps unfor- 
tunate that there are not more X-ray pictures—only those of the frontal sinuses are 
shown. As the result of the arrangement of the volume into sections by different 
authors there is some reduplication of illustrations. 

The ear section is good, and has some very helpful illustrations of the internal 
ear, notably one of the bony cochlea and one of the membranous labyrinth as it lies 
in the bone. It is interesting to notice that the pneumatic and diploetic types of 
mastoid are emphasized, the author (Professor Stenger) stating that the sclerotic 
type always contains diploetic bone. The variations in the course of the lateral sinus 
are of interest as bearing on their surgical application. Here again skiagrams of 
the mastoid and internal ear might well have been included. 

The section on the lymphatics is excellent, and is illustrated with photographs 
of patients showing enlargements of various glands. The sections on the neck, 
pharynx, larynx, trachea, and mediastinum do not call for special mention. 

The book is good, but the range is unnecessarily wide, covering as it does much 
that cannot rightly be included in the surgery of the ear and upper respiratory tract. 


The Pathology, Diagnosis, and Treatment of Neoplasms originating in the Walls 
of the Urinary Bladder. By L. R. Firietp, F.R.C.S. Crown 8vo. Pp. 94 + xi, 
with 6 coloured plates and 6 other illustrations. 1928. London: H. K. Lewis & Co. 
Ltd. 7s. 6d. net. 


Tue proofs of this monograph, based on the essay which gained the Buckstone Browne 
Prize of the Harveian Society for 1927, had been passed by the author only just before 
his tragic death in a street accident. It is a careful analysis of a series of 306 con- 
secutive clinical cases of vesical growths admitted to the London Hospital, of which 
155 were carcinomas and 151 benign papillomas. Their chief pathological and clinical 
features are mentioned, and there is an excellent chapter on diagnosis. The treat- 
ment of benign growths by ‘electro-coagulation’, as the author prefers to designate 
the method, is fully described, and is advocated as the method of choice. Where 
unsuitable, suprapubic operation is performed, and consists in excision, open dia- 
thermy, or partial cystectomy. Transverse incision of the bladder, and transperi- 
toneal cystotomy, are not considered to present any advantage. If papillomatosis 
involves the whole bladder, total cystectomy is indicated. 

For carcinoma partial cystectomy is advised, and if the lower end of a ureter is 
involved, it is removed along with the growth, and the proximal part transplanted 
into the bladder through a separate stab wound. Total cystectomy and cysto-pros- 
tatectomy, though not performed in any of this series of cases, are occasionally 
justifiable, and raise the problem of diverting the urine. While the easiest and safest 
method is that advocated by Watson—bilateral nephrostomy with ligature of the 
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7 ureters below the utero-pelvic junction—yet it entails such great discomforts that 
a the ideal method is considered to be the transplantation of the ureters into the large 
bowel. The various means of effecting this are fully considered in the last chapter, 
and a comparison instituted between the operations of Stiles and Coffey. An account 
: is given of the author’s experimental transplantations of the ureter in 30 dogs and 
| cats, and the conclusion is reached that ascending infection following uretero-intestinal 
anastomosis may travel either by the lumen or along the lymphatics. Infection by 
the lymphatics may be prevented in cats and dogs by painting the lower end of the 
ureter with rectified spirit, while the oblique passage of the ureter through the bowel 
q wall diminishes the liability to infection by way of the lumen. 

b The monograph bears evidence of very thorough and painstaking investigation. 


Fascial Grafting in Principle and Practice. By H. C. Orrin, O.B.E., F.R.C.S. (Edin.), 
late Surgeon to Craigleith Hospital, Edinburgh; Ministry of Pensions Orthopedic 
Hospital, Newcastle-on-Tyne. Medium 8vo. Pp. 92, with 47 illustrations. 1928. 
Edinburgh and London: Oliver & Boyd. ‘7s. 6d. net. 


Tuts little monograph gives a concise account of the technique and uses of fascial 
grafting, based upon the practical knowledge of the author. The anatomy of the 
fascia lata is well described, and the differences in structure at various levels are 
clearly defined. The closure of the hiatus left after removal of the graft is recom- 
mended as a routine. This is eminently sound practice, and often ignored by many 
operators, probably on account of the difficulty experienced in approximating the 
edges of a wide gap. Fascial grafting in tendon injuries, contractures, ankylosis 
of joints, hernia, and so forth is now widely practised. The approval given by the 
author to the fascial envelopment of an injured nerve trunk will not be subscribed 
to by the majority of surgeons experienced in this field. Many of the references 
contained in the short bibliography at the end of the book are incomplete in important 
details, an omission which tends to mar what is otherwise a carefully written and 
informative essay. 


Handbook of Diseases of the Nose, Throat and Ear. By W. S. Syme, M.D., F.R.F.P. 
and S.G., F.R.S.E. Second edition. Crown 8vo. Pp. 395 + xvi, illustrated in colour 
and black-and-white. 1927. Edinburgh: E. & S. Livingstone. 12s. 6d. net. 

THE author’s purpose has been to give in a concise and practical manner the essen- 

tials of the specialty. The fact that the first edition was published in 1920, and that 

the second is now required to bring it up to date, shows that it has met with some 
success. In it will be found the views and practice of the author set down somewhat 
dogmatically, but this, in a students’ work, is rather an advantage. In spite of the 

k considerable degree of condensation which has been necessary, the book is eminently 

readable. It would, perhaps, have been more useful to have devoted some of the 

space given to the description of operations to differential diagnosis and further 
clinical detail. The illustrations are many and good, with the exception perhaps of 
the coloured ones. The subject matter in this edition has been brought thoroughly 
up to date. 


Handbook of Diseases of the Har. By Ricuarp Lake, F.R.C.S., and E. A. PETERS, 
M.D. (Cantab.), F.R.C.S. Fifth edition. Demy 8vo. Pp. 310 + xviii, with 80 figures 
in the text and 4 coloured plates. 1927. London: Bailliére, Tindall & Cox. 12s. 6d. net. 


THE first edition of Lake’s Handbook on Diseases of the Ear was published in 1903, 
and has been recognized for a generation as an extremely valuable little book. The 
lapse of fifteen years since the last edition has fortunately necessitated considerable 
addition and alteration. The result, on the whole, has been good, although the 
difficulty of grafting on the new to the old has not been entirely overcome, giving a 
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somewhat patchy effect. Thus, methods of treatment such as the use of Lucae’s 


probe (this being even illustrated) and oto-massage, which have largely fallen into | 


disuse, receive undue prominence. The mind of the reader is not left very clear as 
to when and when not to operate on nose or pharynx in cases of deafness. The 
physiology of the vestibular apparatus is well described, but the method of carrying 
out vestibular tests should have been more precisely laid down. Among additions, 
the description of aural bactereemia is worthy of special mention. The illustrations 
are good, and the coloured plates of abnormal conditions of the tympanic membrane 


are excellent. 


Urography. By Wiiiiam F. Braascna, B.S., M.D., F.A.C.S., of the Mayo Clinic, in 
collaboration with BENJAMIN H. Hacer, B.S., M.D., of the Mayo Clinic. Second edition, 
revised and enlarged. Medium 8vo. Pp. 480, illustrated with 759 roentgenograms. 
1927. Philadelphia and London: W. B. Saunders Co. 60s. net. 

Dr. Braascu needs no introduction to the readers of the British JOURNAL OF 
SurGERy ; his various articles on the surgery and pathology of the genito-urinary 
tract are well known and thoroughly appreciated in this country. His position in 
the Mayo Clinic, where he is Head of the Urological Section and Professor of Urology, 
must give him access to an enormous amount of material ; we doubt whether there 
is any urologist who is better entitled to write such a book as that we have now 
the pleasure of reviewing. 

In his preface to this edition he mentions that it is ten years since he published 
his monograph on pyelography ; since that time this method has been extended so 
as to include the entire urinary tract, and he uses the word ‘urography’ to represent 
the various regional terms of pyelography, ureterography, cystography, and urethro- 
graphy. 

The book is published in a handy size, is admirably printed, and the numerous 
‘urograms’ are beautifully produced ; the author’s style is clear, and printer’s errors 
are only noticeable by their absence. The work contains a vast number of facts, 
and Dr. Braasch is sometimes content to state the appearances he has observed, 
and refer the reader to the illustrations for confirmation, without generalizing ; this 
makes the book rather tough reading, and the average reader must, we think, be 
content to bite off small fragments at a time and digest them at his leisure ; it is. 
certainly not a monograph to be read in a hurry. 

An attempt to review this work in detail would need many pages, and we shall 
draw our readers’ attention only to a few of the more interesting points ; we are 
convinced that the book will quickly become the standard authority on the subject, 
and will have to find a place on the overcrowded shelves of the modern surgeon. 

In the chapter on ‘Technic’ we note that Dr. Braasch, whilst convinced of the 
superiority of the halogens in solving the problem of finding a safe and _ satis- 
factory opaque medium, prefers the iodide of sodium to the bromide ; he employs 
it in a solution of 12 per cent. He considers that the syringe method of injection 
is, in experienced hands, more likely to produce a uniform distention of the pelvis 
and ureter than the gravity method ; he advocates the use of a small ureteral catheter, 
and thinks that a simultaneous bilateral pyelography is not advisable, though he 
uses it in exceptional cases. He has found that gas as a medium, while theoretically 
ideal, has not proved to be of much practical value. 

Perhaps the chapters on the diagnosis of stone in the kidney and ureter and 
that on the diagnosis of renal tumours will prove to be the most interesting and 
instructive to the average surgeon and urologist ; much of this work seems to us to 
be new and to be unknown to the surgical world. 

The article on the normal renal pelvis filled us with admiration and dismay; 
we admired the completeness of the description of the many variations in form, but 
we are dismayed because it will be more difficult than ever to say which are normal 
variations and which are those produced by the invasion of an early renal growth. 

We heartily congratulate Dr. Braasch and his collaborator, Dr. Hager, on the 
production of this very fine monograph, and we do not hesitate to advise our readers 
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to study it. We imagine it will be one of those books that will be kept on a handy 


shelf and frequently consulted by the surgeon who has a difficult ‘urogram’ to 
decipher. 


Synopsis of Surgery. By Ernest W. Hey Groves, M.S., M.D., B.Sec., Surgeon, Bristol 

General Hospital ; Professor of Surgery, University of Bristol. Eighth edition, fully 

i _ revised and enlarged. Crown 8vo. Pp. 684, with 164 illustrations. 1927. Bristol: 
John Wright & Sons Ltd. 17s. 6d. net. 


; Groves’ Synopsis of Surgery is so well known that it seems superfluous to do more 
than mention that a new edition—the eighth—has just been published. The entire 
text has been revised, and a number of headings brought up to date. The whole has 
been achieved without adding materially to its size. 


q A Manual of Surgical Anatomy. By Cuartes R. WuittakeEr, F.R.C.S. (Ed.), Assistant 
4 Lecturer on Anatomy, Surgeons’ Hall, Edinburgh. Fourth edition. Crown 8vo. Pp. 
q 471 + xii, with 116 illustrations. 1928. Edinburgh: E. & S. Livingstone. 15s. net. | 
THE first edition of this book appeared in 1910. The subject matter has been well 
‘ chosen and is excellently arranged; in fact, the amount of information in a com- 
4 pressed but readable form is remarkable. The illustrations aptly supplement the 
text where necessary. Fig. 3 (“The Sensory Areas of the Head ’’) would be 
improved by being printed in colours. A few additional diagrams would aid the text, 
: as, for example: lymphatics of the mammary gland ; the palatal muscles ; the nerves 
q of the anterior abdominal wall; and a composite diagram giving the chief sites for 
) nerve-blocking in the trunk and limbs. The diagram of the chief communications 
: between the portal and systemic veins helps to call attention to points which 
E students often neglect, but it seems to be placed just where it is apropos of nothing 
| in particular. A brief statement of symptoms of obstructed venous circulation and 
a reference to the Talma-Morrison operation would improve the chapter. Incident- 
ally the hemorrhoidal arterial terminations (W. E. Miles) might receive mention. 
In view of the prominence given to-day to the subject of varicose veins, an 
illustration of the veins of the lower limb would be justified. The ‘“‘ dimensions of 
the female pelvis ’’ should be removed from the appendix and put with the account 
of the genital organs. An illustration of the muscles of the female perineum, to 
compare with the excellent one of the male, would be an advantage. The radio- 
grams are well chosen and reproduced. One or two figures showing the internal 
architecture of the long bones would be an asset to the appendix on the anatomy 
I of the long bones. The tables of muscles and their nerve supply are useful. 
There are a few misprints and questionable spellings, but these are minor 


blemishes which will doubtless disappear in future editions in a book of obvious 
merit. 


: The Glasgow Medical Journal Centenary Number, 1828-1928. Edited by JOHN 
f Patrick and Geo. A. ALLAN. Medium 8vo. Pp. 73-224, with 21 illustrations. 1928. 
i Glasgow: Alex. Macdougall; London: H. K. Lewis & Co. 5s. 

; The Glasgow Medical Journal reached its centenary in February. The sao, to 
3 celebrate the event, have issed a well written and well illustrated double number — 
; which is divisible into two nearly equal parts. The first deals more strictly with the 
history of the journal and with medical journalism of the last hundred years. The 
second part treats of medical practice in Glasgow since the journal was founded. 
The information is conveyed in a series of articles contributed by writers who have 
an intimate knowledge of the subjects which have been allotted to them. Where 
all is good, perhaps the most useful from the historical side is that by Dr. John 
Henderson on “ The Position of Extramural Teaching in Glasgow in 1828 and 
its Progress during the Century.”” Extramural schools have never taken root in 
England, so that it has been somewhat difficult for an Englishman to understand 
the position they held and still hold in Edinburgh and Glasgow. Dr. Henderson’s 
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article clears up the difficulties, and he points out both their advantages and dis- 
advantages. Dr. Oliphant in another article deals with the Royal Faculty of Physi- 
cians and Surgeons of Glasgow. He states that until 1850 every new member joining 
the faculty was obliged to subscribe to a Widows’ Fund, entailing an expense of at 
least £150. This amount was prohibitive to most young practitioners, and it was 
only those who were comparatively well off who could afford to become members. 
Further, the mortality from typhus and other fevers was very high, so that many 
died without leaving any dependents who might benefit from the fund. 

The last article is by Dr. Fergus, who gives pleasantly and anecdotally his recol- 
lections of medical Glasgow and its University. 

This centenary number is adorned with twenty-one illustrations which are well 
reproduced ; many of them are portraits of those who have rendered good service 
to the journal in their generations, but have now fallen upon sleep. 


Chemotherapeutic Researches on Cancer: with especial Reference to the Lead 
and Sulphur Groups. By A. T. Topp, M.B. (Edin.), M.R.C.P. (Lond.), Hon. Assistant 
Physician, Bristol Royal Infirmary. Medium 8vo. Pp. 127. 1928. Bristol: J. W. 
Arrowsmith Ltd. 2s. 6d. net. 

SELENIUM has long had a reputation for effecting a diminution in the rate of cancerous 
growths. Its action, however, has been capricious, though it certainly has some 
analgesic effect. It occurred to Dr. A. T. Todd that a combination of lead and 
selenium might be of service. With the help of a strong committee of chemists 
and doctors he has been carrying out researches on a lead-selenide compound, the 
complete results of which are embodied in this book. 

The Bristol Royal Infirmary allocated 10 beds for the purpose of treating 
advanced cancer cases. The expense of the researches was generously defrayed by 
Sir Gilbert Wills and Mr. G. F. Hutchings, and all the strictly chemical work was 
done under the supervision of the Professor of Chemistry of the Bristol University 
and his assistant. 

The pharmacology of the drug has been thoroughly worked out—its toxicity, 
its abortifacient action on rabbits, its distribution in the tissues, and its affinity for 
cancerous growths ; the tables for the latter, however, are somewhat disappointing. 

The action of the drug has been tested on both animal growths and man. Mice 
and rat sarcomata were used ; and the effect in some cases was striking. Among 
the human cases are some which show a regression of the tumour, and many in which 
the drug caused a relief from pain. In others it had little effect, and in those 
cases with secondary growths in the liver it appeared quite useless. 

Complete details are given of the manufacture of the stable compound lead- 
selenide, and protocols of all the animal experiments are set out in full. The research 
also ranges over similar drugs with a tellurium and sulphur basis. 

It is the best review so far of the biochemical aspect of malignant growths. 


The Art of Anzsthesia. By PaLuEet J. Fitace, M.D. Fourth edition, revised. Medium 
8vo. Pp. 384 + xviii, with 135 illustrations. 1928. London: J. B. Lippincott Co. 
21s. net. 

As the title indicates, this work on anesthesia is essentially a practical one, and the 
present edition well maintains this feature. The author has not found it necessary 
to make any changes in the first eight chapters, but the ninth, which deals with 
nitrous oxide and oxygen, has been brought up to date as regards general considera- 
tions and details of technique. The section dealing with spinal and local anzsthesia 
has been amplified, but cannot be considered to have received quite as much attention 
as this important branch deserves ; on the other hand, the difficult question of choice 
of anzsthetic has been reconsidered and very fully and carefully discussed in the 
revised last chapter. We feel that this book deserves a wide circulation amongst 
practical anesthetists. 
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Le Drainage en Chirurgie Abdominale. By F. M. Capenat, Paris, and M. PATEL, Lyon. 
Medium 8vo. Pp. 412. 1928. Paris: Gaston Doin et Cie. Fr. 18. 


THE authors state that there are now two schools of thought among abdominal — 
surgeons. On the one hand, some surgeons hold that drainage is always desirable ; 
and on the other, many believe that drainage can be dispensed with, once a source 
of infection has been eliminated. The authors believe that the truth lies between 
these two extremes, and in support of their view they produce a carefully balanced 
reasoned argument. 


Guy’s Hospital Reports. Edited by Arraur F. Hurst, M.D. Vol. LXXVII (Vol. VII, 
Fourth Series), No. 2, April, 1927. Royal 8vo. Pp. 127-252, illustrated. 1927. 
London: Lancet Ltd. 12s. 6d. net. 


THE last quarterly number of these Reports contains two articles at least which are 
of interest to the general surgeon. One is “ The Pathology of Achalasia of the 
Cardia ’’, in which the view is advanced that the disease is due to inflammation and 
destruction of Auerbach’s plexus. This opinion is based on histological examination 
of several cases. Mr. Slesinger contributes an article on ‘‘ Peri-arterial Sympathec- 
tomy ”’, in which he gives the indications for, and technique of, the operations, and 
some of his results. 

The quarterly number for January, 1928, contains nothing of surgical importance. 


Surgical Anatomy. By Grant Massig, M.B., M.S.(Lond.), F.R.C.S., Senior Demonstrator 
of Anatomy and Surgical Tutor, Guy’s Hospital Medical School. Pp. 413, with 121 
illustrations, some in colour. Medium 8vo. Pp. 413 + viii, illustrated. 1928. 
London: J. & A. Churchill. 15s. net. 


THE author, the artist, and the publishers may be congratulated very heartily on 
having achieved the chief object in view—to present the facts of surgical anatomy 
correlated with their clinical application in such a way that a student can learn 
them in a pleasant, educational manner, without hurry or cram. 

The general setting and arrangement of the work leaves nothing to be desired. 
The text is well expressed, and the descriptions are clear. Here and there perhaps 
a little more clinical matter could be introduced with advantage—for example, by 
illustrating the areas of hyperesthesia in abdominal lesions ; short notes on local 
analgesia and nerve-blocking would also help to focus the student’s attention on 
the distribution of the sensory nerves. These are very well depicted by thick lines 
in the diagrams relating to this part of the subject. The account of the surgical 
anatomy of the wrist and hand is particularly good. Bankart’s posterior approach 
in cervical rib might be mentioned. A transverse section through the neck below 
the level of that in Fig. 24 would help. A little more might be added on the clinical 
signs of flat-foot. Illustrations of the lymphatics of the mammary gland and 
axillary region, and one or two showing the catchment areas of the inguinal glands, 
would improve the book. Fig. 97 may illustrate, but does not explain, the inguinal 
operation for femoral hernia. It would do so if combined with a window view of 
the structures or with a modified Fig. 96. 

Misprints are very few. The index is excellent. The facts shown in Figs. 119 
and 120 should be briefly indexed. There is no list of illustrations, which is 
unusual. 

Taken as a whole, we have nothing but praise for this book. It would be diffi- 
eult for any surgeon to read it without learning something fresh, and it should cer- 
tainly be bought by those who do any teaching or demonstrating. 
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